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In this edition of the Key, alterations and amendments 
haye been made, for the purpose of adapting it to th^ 
seventy-second edition of the Arithmetic published in 
1880. 
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AUTHOE'S PEEPACE 

TO EDITION OF 1848. 



Thb following pages exhibit the method of working all the exer- 
cises and questions in the Author's Treatise on Arithmetic, except 
a few of the simplest kind. The publication being intended ex- 
clusively for the use of teachers, or of persons studying arithmetic 
without the help of a master, the method of performing each 
operation is shown, and the results of the principal steps in the 
various processes are given. In many instances, also, where it 
appeared more necessary, the work has been given at full length ; 
and, in other instances, different methods of performing the 
same question are pointed out, and the results of the principal 
steps exhibited. By these means, the teacher, it is hoped, wUl 
derive much advantage from the use of the Key in the daily 
business of his school ; as, by referring to it, he can check the 
work of the pupil, or detect his mistakes, without the tedious 
and fatiguing labour of examining each operation in detail ; and 
can thus save much time, which may be profitably employed in 
the other duties of his situation. 

Viewed in this light, the public and open use of a Key, in 
which the entire work is seldom given, can never be justly re- 
garded as discreditable to the well-qusJified teacher. In many 
of the most respectable schools, particularly in England, it has 
long been the practice for the arithmetical master to have such 
a work on his desk, and to use it publicly on every occasion ; 
and, from the increased respectability of teachers generally, it 
is to be hoped, that, in most instances, with due explanation, no 
discredit would be attached to the use of such aid. On this 
point, however, each teacher will use his own discretion, accord- 
ing to the circumstances in which he may be placed. 

In this edition of the Key, a few pages are introduced at the 
end, containing * Hints for Teachers,* chiefly regarding the for- 
mation of new exercises, of such a kind, that the work of them 
by the pupil may be easily and quickly examined. The Author 
can state from experience, that much of what is here given, and 
more especially that which regards simple division, will be 
found to be of great use to teachers, both in saving time, and 
in lightoning labour. 

Qlasqow Collbqb : Majf 1848. 
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SIMPLE MULTIPLICATION. 

(Arithmetic, page 30.) 

The following Bolntions, except that of exercise 58, con- 
tain the several pabtial pbgducts that arise in the work 
of each exercise. By means of these, the teacher may 
ascertain whether the pnpil be right in his work, or 
where he may have committed an error, by causing him 
to read over the partial products which he has obtained. 

Ex6T 

17.' 3832, 2874 

18. 43188, 7198, 14396 

19. 157080, 219912, 31416 
• 20. 79758, 70896, 8862 

21. 42426, 35355, same 

22. 465930, same, 372744, same 

23. 36837, 28651, same 

24. 74070, 98760, 74070 

25. 278886, 139443, 418329 

26. 133872, 117138 

27. 37875, 53025, 37875, 53205 

28. 665672, 166418, 249627, 83209 

29. 350, 525, 1225 

30. 62428, 140463, 46821 

31. 59377224,44532918,29688612 

32. 37057588, 74115176, 46321985, 83379573 

33. 32811233, 37498552, 42185871, 4687319 

34. 1428371, 204053, 1224318, 204053 

35. 950734, 6655138, same 

B 



,r 



2 SIMPLE DIVISION. 

Exer. 

36. 279636861, 239688738 

37. 664967214, 517196722, 443311476 

38. 463219744, 289512340 

39. 463219744, 289512340 

40. 463219744, 289512340 

41. 112334688, 62408160, 12481632 

42. 474408150, 632544200, 237204075, 79068025 

43. 278846367, 371795156, 650641523 

44. 235054872, 293818590, 411346026, 352582308 

45. 292336652, 584673304, 365420816, 511589141 

46. 576, same, 144 ; then 82944, same, 20736 . 

47. 3851, 19255, 30808, 11553; then 14830201, 

74151005, 118641608, 44490603 

48. 395472255, 711850059, 316377804, 474566706, 

553661157 

49. 63638440, 15909610, 55683635, 71593245 

50. 336047124, 392054978, 504070686, 336047124, 

448062832 

51. 4800456, 5600532, 6400608^ 

52. 3547329540, 4256795448, 2128397724, 5675727264 

53. 6142576048, 4387554320, 2632532592, 4387554320, 

3510043456, 4387554320 
hQ. 156 strokes in 24 honrs ; then 156 x 365 ; 780, 936. 
468 

57. 365 X 24 ; 1460, 730 ; total 8760 honrs. 8760 x 

60=525600 minntes. 525600x240, 21024000. 
1051200, total 126144000 ticks per year. 
126144000 x 3 = 378432000 ticks in 3 years 

58. 774 X 39 = 30186, the nnmber of pages. Then 

30186x2x67=4044924, the nnmber of lines. 
Hence 4044924 x 10 = 40449240, the nnmber of 
words : and 4044924 x 47 = 190111428, the 
nnmber of letters 

59. 69342, 138684, 208026, 69342 



SIMPLE DIVISION. 

(Arithmetic, page 44.) 

In the following solutions, all the remainders are ex- 
hibited, except the last in each, which is given in the 
Arithmetic. Hence, if the pnpil be required to read the 



SIMPLE DIVISION. 3 

several remainders that he has ohtained in his work, the 
teacher will discover whether the process is correct, or 
where it is erroneous. 

JErer. 

10. 4, 1, 15 

11. 24, 23, 12 

12. 6, 16, 37 

13. 23, 22, 16 

14. 30, 66, 60 

15. 51, 72, 58 

16. 70, 20, 30 

17. 16, 64, 64 

18. 5, 12, 35, 30 

19. 6, 4, 15, 6 

20. 8, 84, 30, 1, 13 

21. 319, 337, 110, 290, 48, 80 

22. 171, 94, 564, 793, 650 

23. 833, 168, 782, 566, 221 

24. 253, 131, 108, 1084, 10, 105 

25. 596, 426, 943, 675, 223, 20, 208 

26. 660, 916, 910, 852, 268, 849, 242, 587 

27. 589, 47, 471, 330, 378, 129, 562, 609 

28. 146, 178, 497, 466, 158, 297, 398, 122 

29. 666, 669, 603, 220, 19, 190, 450, 141 

30. 182, 308, 48, 489, 337, 340, 364, 604, 727 

31. 684, 130, 466, 462, 430, 108, 244, 766, 113 

32. 1190, 540, 357, 1050, 399, 204, 781, 239 

33. 816, 198, 849, 629, 743, 607, 385, 441 

34. 68, 681, 744, 613, 62, 627, 103, 613 
36. 267, 9, 91, 57, 571, 687, 747, 639, 413 

36. 606, 6061, 6308, 4011, 3194, 2409, 1944, 4679 

37. 7099, 2252, 5337, 1821, 1028, 1689 

38. 967, 1211, 959, 1227, 1121, 62, 622 

39. 1639, 4795, 262, 2623, 6037, 2682 

40. 1134, 3581, 4762, 929, 1627, 7507, 5178 

41. 983, 943, 645, 1006, 1178, 2892, 2269, 371 

42. 3904, 1345, 5916, 6379, 3478, 4632, 1090, 3362 

43. 530, 5306, 6573, 1465, 1086, 4069, 6774, 6691, 6859 

44. 3300, 4846, 1528, 6901, 2692, 8153, 6442, 8101 

46. 211, 335, 684, 612, 783, 712, 887, 756, 426, 703, 800 
46. 621, 452, 564, 89, 100, 211, 529, 535, 699, 446, 489 



4 FRACTIONS: — INTRODITCTORY CHAPTER. 

Ewer. 

47. 279, 27, 270, 622, 683, 594, 405, 589, 351, 46, 461 

48. 4«6, 125, 64, 48, 487, 127, 93, 341, 450, 350, 536 

49. 89, 400, 65, 157, 92, 434, 397, 35, 354, 94, 448, 44 

50. 189, 321, 75, 357, 34. 347, 327, 135, 175, 183, 259, 238 

51. 289, 256, 225, 199, 233, 286, 224, 198, 226, 214, 90, 

22 

52. 3, 33, 146, 109, 126, 109, 126, 111, 149, 144, 90, 129 

53. 435, 6, 63, 150, 54, 60, 120, 237, 441, ^, 180, 354 

54. 429, 421, 341, 25, 253, 113, 165, 201, "77, 289, 473, 

377 

55. 19, 28, 37, 46, 55, 64, 73, 1, 10, 19, 28, 37, 46 

56. 271, 523, 127, 541, 307, 154, 82, 91, 181, 352, 604, 

208 

57. 1, 10, 100, 1, 10, 100, 1, 10, 100, 1, 10, 100 

58. 1, 10, 100, 1000, 1, 10, 100, 1000, 1, 10, 100 

59. 1, 10, 100, 1000, 10000, 1, 10, 100, 1000, 10000 

60. 61731, 35, 355, 3555, 35555, 108643 

61. 320987, 592591, 37026, 370265, 431050 

62. 32656, 79648, 55749, 63666, 19386 

63. 253749, 574533, 510762, 527378, 39212, 392124 

64. 325641, 181494, 277487, 84319, 74468, 360317 

65. 4, 5, 16, 14, 0, 9, 9, 14 

m. 2, 28, 281, 262, 74, 13, 138 

^7, 50, 501, 637, 247, 721, 210, 352 

68. 721, 512, 342, 558, 798 

69. 801, 118, 310, 478, 398, 480 

70. 131, 94, 125, 33, ^7 

71. 19, 24, ^7, 68, 80, 20 

73. 1, 10, 1, 10 

FRACTIONS :— INTRODUCTORY CHAPTER. 

(Arithmetic, page 55.) 
Exer. 

29. Remainders, 58, 12, 1, 15 

30 16,29, 14,8 

34 16,14,7,8 



REDUCTION. 

In most of the following Bolutions, the results in the 
full work, which are intermediate between the answers 
and the numbers given in the exercises, are exhibited ; so. 



REDUCTION. 



that the teacher will be able to check the work of the 
pnpily by causing him to read the several results which 
he has obtained. The few solutions which proceed diffe- 
rently will be easily understood. 



MONEY. 

(ArithmetiG, page 65.) 



Exer, 

1. 68205. 

2. 19575. 23487d 

3. 15662*. 187947d5. 

4. 9620*. 

5. 27775. 
7. 22755. 
9. I9I5. 

11! 92795. 111355(2. 

12. 345. 4^9(Z. 

13. 47641d. 

14. 7745. 

15! ^^ms. 32000(2. 



Exer. 

16. 39655. 

17. 308641cZ. 25720 

18. 10745. 12888(£. 

21. £967+£48 -7-0 

22. 99525. 119432d. 

23. 57645. 

24. 2OOOO5. 

25. 74345. 89218(2. 

26. 8525. 10231(2. 

27. 66I5. 6(2. 

28. 3045. 

29. 2605. 



31. 191 qrs. 

32. 543 qrs. 

33. 142 qrs. 

34. 1253 qrs. 

35. 20 cwt. 80 qrs. 2240 lbs. 

36. 859 qrs. 

37. 377 qrs. 



AVOIRDUPOIS WEIGHT. 
(Arithmetic, page 67.) 

38. 1191 cwt. 4764 qrs. 

39. 2049 qrs. 

40. 14346 cwt. 

41. 35714 qrs. 8928 cwt, 

42. 62500 lbs. 2232 qrs. 

43. 1459 qrs. 

44. 3319 qrs. 829 cwt. 



Work of some of these hy Rule Y., jpage 60. 



31. 47 cwt. 3 qrs. 24 lbs. 

564 84 

32. 135 cwt. 3 qrs. 11 lbs. 

1620 84 

33. 35 cwt. 2 qrs. 19 lbs. 

420 56 



34. 313 cwt. 1 qr. 25 lbs. 
3756 28 

36. 214 cwt. 3 qrs. lbs. 

2568 84 

37. 94 cwt. 1 qr. 11 lbs. 

1128 28 



45. 232 dwts. 

46. 43 oz. 



TROY WEIGHT. 
(Arithmetic, page 69.) 

47. 74 dwts. 

48. 348 oz. 6960 dwts. 



KEDUCTION. 



EXCTn 

50. 27 fur. 1080 perches 

51. 753 fur. 

53. 81987 per. 2049 fur. 

54. 7818 yds. 1116 per. 

27 fur. 

55. 200 fur. 8034 per. 



LONG MEASURE. 
(Arithmetic, page 70.) 
Exer. 



44187 yards. 

56. 83333 feet, 27777 yds. 
5050 per. 126 fur. 

57. 800 fur. 32000 per. 
176000 yds. 528000fb. 



REDUCTION OF CLOTH MEASURE. 
(Arithmetic, page 70.) 



58. 115 qrs. 

59. 1311 qrs. 

60. 232 qrs. 



61. 71 qrs. 

62. 1872 qrs. ; and 1872 

-7-5=374 eUs, 2 qrs. 



REDUCTION OF SQUARE MEASURE. 
(Arithmetic, pi^e 70.) 

63. 245 X 30i=7411i yds. ; I 64. 1325419-144=9204 
7411^ X 9=66701i ft. I ft. 43 in. 



REDUCTION OF LAND MEASURE. 
(Arithmetic, page 71.) 



65. 937 roods. 
^^, 2345 roods. 



REDUCTION 
(Aritimietic, 

68. 408 hours 

69. 28 hours, 1680 min. 

70. 205761 min. 3429 hrs. 

71. 183333 min. 3055 hrs. 

72. 31-12=19 : then 19 

+ 30+31+30 + 31 
+ 31+28 + 31 + 24 
=255 



&J, 1024 roods, 
per. 



40975 



OF TIME. 

page 73.) 

73. 31-8=23; and 23+ 
29+31 + 30+31 + 
30+31 + 31+30 + 
31+30+12=339 

74. 31-17=14 .-then 14 
+30 + 31 + 30+31 
+31 + 30+31+30 
+25=283 



MISCELLANEOUS EXERCISES. 
(Arithmetic, page 72.) 

'Exer, 75. This will be solved most easily by dividing 
the following numbers successively by 5280, the number 



REDUCTION. 7 

of feet in a mile: viz. 41847426, 41707620, 139806 (their 
difference), and 41777623 (half their sum). 

76. 700 X 12 = 8400 cuts ; 8400 x 120 = 1008000 
threads; 1008000 x 2=2016000 yards; also 1008000 half 
yards=604000 yards: then 2016000 + 504000=2520000 
yards, the whole length ; and this is to be reduced to 
miles in the common way. 

77. 9— 6^=2^ hours gained each day. Then, 365 x 
40=14600, the days in 40 yeai-s. Also, 14600x2= 
29200 hours, and 14600 half hours= 7300 hours. Again, 
29200 + 7300=36500, the whole number of hours gained. 
Then, 36500^12=3041 days, 8 hours, and 3041-J-365 
=8 years, 121 days. 

78. 655 hours, 39343 minutes; 42 hours, 2548 
minutes, and 1358 minutes. Then, having obtained the 
first three answers of the question, divide the first of 
them successively by the second and third. 

79. 237628h-31=7665^ hours, or 319 days, 9^ 
hours. 

80. 91600000 British miles=483648000000 feet. Di- 
vide this number by 1130, the number of feet travelled 
by sound in a second, and the quotient is 42800 70 79y^-^, 
the number of seconds. Reducing this time to hours, <&c., 
we have 118890 hours, 51 minutes, 19^^ seconds. 
Dividing 118890 by 6 we get 19815 quarter days, hours. 
Dividing 19815 by 1461, the number of quarter days in 
a year, we get 13 years and a remainder 822 quarter 
days. Reducing 822 quarter days to days and hours, 
we get 205 days, 12 hours. 

81. Add the two given numbers together, and mul- 
tiply the sum by 640. 

82. 576000000 ^ 36 = 16000000, the number of 
hours. Dividing this by 6 we get 2666666 quarter 
days and 4 hours. Dividing 2666666 by 1461, the 
number of quarter days in a year, we ffet 1825 years, 
85 days, and 6 hours, which, with the former r^ainder 
of 4 hours, make up 10 hours in the answer. 

83. 7532 minutes. 

84. 328 -f- 90 gives 3 right angles, 68 degrees. 

85. One radian = 206265", which reduce to degrees 
and minutes. 

86. 167° 43' = 10063', which divide by 3438, the 
number of minutes in a radian, approximately. 



8 



COMPOUND MULTIPLICATION. 



(Aiithmetio, pBge 81.) 



Exer, 

13. Prodt.by 2= 

7= 

14 3= 

5 = 

15 2= 

4= 

8= 

16 2: 

3: 

6: 

9: 

17 3: 

7: 

18 2: 

11: 

19 12: 

8: 

6: 

4; 

3: 

2: 

20 3: 

9: 

21 4: 

8= 

22 3: 

11: 

23 12: 

6: 

9: 

3: 

4: 

24 6: 

7: 

25 5: 

3: 

26 12 

8: 



£ 8. 


d. 


Exer. 
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5 5 


4 






3 19 





33. 




2 12 


8 






1 19 


6 


34. 




1 6 


4 






1 17 


9J 


35. 




5 13 


H 






11 1 


8 


36. 




22 3 


4 






5 9 


6| 


37. 




20 1 


8l 


38. 




23 12 









11 16 





39. 




17 14 









5 18 





40. 




7 17 


4 






9 7 


6 


41. 




10 18 


9 


42. 




2 1 


10* 






3 15 


H 


43. , 




31 14 


6 


44. . 




21 3 







I • • • • • 



by 6: 

4: 

7: 

8: 

7: 

12: 

10: 

6: 

5: 

9: 

7: 

6: 

11: 

12: 

8: 

6: 

9= 

8: 

10: 

12: 

7 = 

9: 

10: 

12= 

8= 
10= 
12= 

9= 

10: 
11 = 

12= 
10= 
11= 
12= 
11= 
12= 
3= 
5= 



£ s. 


d. 


15 17 


3 


10 11 


6 


5 14 


9i 


1 10 10" 


1 6 


111 


4 3 


3 


3 9 


4^ 


2 1 


7i 


. 1 14 


8i 


.22 13 


9 


17 12 11 


10 6 





18 17 


8 


. 2 13 


3 


1 15 


6 


1 6 


7i 


1 19 Hi 


10 14 


6 


13 8 


H 


15 19 





9 6 


1 


13 16 





15 6 


8 


21 11 


9 


14 7 10 


18 11 


8 


10 3 


6 


7 12 


7i 


9 7 


6 


10 6 


3 


2 16 


3 


2 6 


lOi 


32 14 


6 


21 19 


6 


20 2 


lOi 


35 10 


3 


4 17 


3 


8 2 


1 



COMPOUND MULTIPLICATION. 



Exer, 


£ 8. 


d. 


Exer. 


£ 9. d. 


Prodt. 


by 15=24 6 


3 


56. 


Prodt by 4= 2 5 3 




25=40 10 


5 




10= 5 13 H 


45 


4= 7 14 11 


57. 


9= 8 8 




7=13 11 


li 




5= 4 13 4 




16=30 19 


8 


58. 


12= 18 12 3 




28=54 4 


5 




4= 6 4 1 


46 


4= 2 16 


11 




8= 12 8 2 




8= 5 13 


10 




6= 9 6 U 




16=11 7 


8 


59. 


10= 23 4 2 




32=22 15 


4 




5= 11 12 1 




64=45 10 


8 




50=116 10 


47 


3= 3 7 


9f 




2= 4 12 10 




7= 7 18 


2| 


60. 


6= 3 18 U 




21=23 14 


4 


' 


9= 5 17 21 

54= 35 3 l| 




49=55 7 


A 




48 


4= 2 5 


6 


61. 


8= 18 2 8 




6= 3 8 


3 




7= 15 17 4 




7= 3 19 


n 




56=126 18 8 




24=13 13 







2= 4 10 8 




28=15 18 


6 


62. 


8= 12 16 10 




42=23 17 


9 




64=102 14 8 


49 


5= 9 3 


4 


63. 


6= 5 18 m 




7=12 16 


8 




11= 10 17 11} 




. 25=45 16 


8 




66= 65 7 7i 




35=64 3 


4 




2= 1 19 7^ 


50 


4= 11 


9 


64. 


10= 6 7 1 




7= 19 6 


^ 




7= 4 8 IH 




28= 77 5 


3 




70= 44 9 7 




49=135 4 


2i 


65. 


12= 1 11 


51 


. 12= 61 18 







72= 9 6 


52 


2= 4 17 


3i 




3= 7 9 




11= 26 15 


l| 




9= 1 3 3 


53 


4= 6 


4 




8= 1 8 




7= 10 10 


7 


QQ, 


11= 37 7 1 


54 


10= 8 12 


11 




7= 23 15 5 




6= 5 3 


9 




77=261 9 7 




3= 2 11 


lOi 


67, 


11= 11 8 ^ 




5= 4 6 


5i 




7= 7 5 6i 


55 


12= 16 


6 




77= 80 11^ 




36= 2 9 


6 


68. 


9= 6 9 9 




2= 2 


9 




81= 58 7 9 




6= 8 


3 


69. 


12= 4 



B 3 



10 



COlCPOmO) MULTIPLICATION. 



Excr, 


£ *. 


d. 


Eter 


£ ». 


d. 


Prodtbj 84= 28 







Fndtliy 3= 2 


H 




3= 1 





80. 


12= 45 3 


9 


* 


11=: 3 13 


4 




10= 37 13 


H 




88= 29 6 


8 




120=451 17 


6 


70 


8= 13 8 







3= 11 5 Hi 




11= 18 8 


6 


81. 


11= 42 15 


Oi 




88=147 8 







121=470 5 


2| 




10= 11 12 


3i 


82. 


12= 31 17 


3 




9= 10 9 


o| 




10= 26 11 


0^ 




90=104 10 


7i 




120=318 12 


6 


72 


12= 21 16 







5= 13 5 


6} 




8= 14 10 


8 


83. 


12= 18 8 







96=174 8 







11= 16 17 


4 




2= 3 12 


8 




132=202 8 





73 


12= 25 15 


3 




2= 3 1 


4 




8= 17 3 


6 


84. 


12= 4 1 


6 




96=206 2 







144= 48 18 





74 


12= 41 15 







5= 1 13 


\\\ 




8= 27 16 


8 


85. 


12= 10 8 


9 




96=334 







.144=125 5 







2= 6 19 


2 


86. 


12= 9 7 





75 


10= 7 15 


n 




144=112 4 







100= 77 16 


3 




6= 4 13 


6 




3= 2 6 


8i 


87. 


12= 26 16 


6 


7& 


10= 5 13 


9 




144=321 18 







100= 56 17 


6 




11= 24 11 


9i 




4= 2 5 


6 


88. 


12= 30 17 


3 


77 


12= 18 6 


3 




13= 33 8 


8i 




9= 13 14 


8i 




c q. 


lbs. 




108=164 16 


3 


89. 


3= 4 3 


23 




3= 4 11 


6J 




9= 14 3 


13 


78 


10= 22 18 


4 


90. 


7= 6 2 


14 




11= 25 4 


2 




12= 11 1 


12 




110=252 1 


8 




84= 79 2 





79 


12= 9 


3 




2= 1 3 


16 




108= 4 3 


3 


91. 


12= 2 


6 




5= 3 lOi 




8= 1 7 







10= 7 


^ 




96= 16 4 







110= 4 4 


9i 









COMPOUND DIVISION. 



11 







Exer, 






£ s. 


d. 








92. 


Price of first quantity . . . 

second 

third 

fourth... 

fifth 

sixth 

seventh 

eighth 

ninth 

tenth 

eleventh 

twelfth 

thirteenth 


5 2 
5 10 
5 16 
9 8 
10 6 

10 18 

11 11 

12 3 

12 16 

13 8 

14 1 
13 6 

15 12 


1 

3 


7 
3 
9 
3 
9 
3 
9 
3 
4 
6 




Ex. 


8. 


d. 


£ 8, d. 


Exer. 




£ 8. 


d. 


93. 


5 


4x 


10- 2 13 4 


Prodt. 


by 2= 


12 


9 




5 


4x 


6= 1 12 


95 


10= 


9 3 


4 







Ix 


12- 3 1 




5= 


4 11 


8 




5 


Ix 


9= 2 5 9 




50=45 16 


8 




5 


Ix 


108-27 9 




2= 


1 16 


8 




5 


Ix 


4= 1 4 


96 


10= 


5 4 


2 


94. 


Prodtby 


10- 3 3 9 


97 


9= 


4 11 


6 




• 
• 




11= 3 10 U 
110-35 1 3 




7= 


3 11 


2 



COMPOUND DIVISION. 

(Arithmetic, page 88.) 

Exer, £ a. d. 

13. Quotient by 2 = 36 19 1 

7 = 10 11 2 

14 3 = 2 14 6 

6= 17 3 

15 7= 5 15 8^, remainder i(?. 

16 4= 9 2 11 

17 3= 19 9 

4= 14 6 9 

6 = 9 14 6 

9= 6 9 8 

12= 4 17 3 

18 3= 19 17 3| 

9= 6 12 5i 



12 



COMPOUND DIVISION. 



Exer. 

19. Quotient by 5 

10 

20 4 

8 

21. 12 

8 

6 

4 

22 9 

7 

23 7 

11 

24 9 

25 12 

8 

26 12 

10 

27 10 

7 

28 8 

11 

29 12 

7 

30 11 

31 12 

32 8 

5 

10 

15 

30 

50 

33 3 

6 

9 

10 

18 

30 

60 

90 

34 5 

9 

45 



£ 
9 
4 
2 
1 
2 



8, 

13 

16 

8 

4 

11 



3 17 
5 3 



7 15 


6 11 


7 


2 


7 18 


6 





5 


19 


9 


9 


14 


4 


4 


9 


5 


7 


3 


3 



4 10 

4 16 

3 10 

10 8 

17 16 

9 1 

31 5 

46 5 

27 15 

13 17 



9 

4 

2 

37 



5 
12 
15 





18 10 
12 6 



11 


2 


6 


3 


3 14 


1 


17 


1 


4 


51 


3 


28 


8 


5 13 



remainder \d, 
Id. 



2W. 



1^. 








7^d. 



COMPOUND DIVISION. 13 

Eseer. £ s. d. 

35. Quotient by 5 = U9 4 

11 = 67 16 4i, remainder lie?. 

65= 13 11 3J, lid. 

In most of tte remaining solntions in this rule, the 
respective remainders, after the finding of the pounds, 
&c., of the answers, are given. 

(Arithmetic, page 89.) 

EXCTm 

36. £9, or 180*. ; lis., or 132i. 

37. £9 - 3, or 1835. ; 13*. 7d., or 163c? ; lOd., or 40/. 

38. £12 - 4, or 244^. ; 16«. 2d., or 194(?. 

39. £21, or 420«. ; 4^., or 4Sd, ; 22c?., or 88/. 

40. £4 . 12, or 92s. ; I85. 6d., or 222c?. 

41. £7 - 9, or 1495. ; 20^. 4d., or 244c?. ; 29 Jc?., or 118/ 

42. £31 - 6, or 626^. ; 14^. lid., or I79d. ; 26d., or 104/. 

43. £54 - 13, or 1093^. ; bSs. 2d., or 638c?. ; 53c?., or 212/ 

44. £37 - 18, or 758«.; 48^. Id., or 677d.', 9^d., or 38/ 

45. £82 . 16, or 1656«. ; 41«., or 492c?. ; 67c?., or 268/ 

46. £53 . 12, or 1072«. ; 71*., or 852d. ; 33c?., or 132/ 

47. £35 - 14, or 714«. ; 968., or 1152c?. ; 19c?., or 76f. 

48. £46 - 6, or 926*. ; 128s., or 1536c?. ; 73c?., or 292/ 

49. £197 . 2, or 3942s. ; 123s. 4d., or 1480c?. ; 73c?., or 

292/. 

50. £29 - 11, or 591s. ; 278s. 4c?., or 3340c?. ; 210^c?., or 

842/. 

51. £35, or 700s. ; 335s., or 4020c?. ; 6d., or 20/ 

52. £4571 - 13, or 91433s.; 1758s. 4id., or 21100c?. 

53. £2045 - 16. or 40916s. ; 86s. 6c?., or 1037c?. ; 1037ic?., 

or 4149/ 

54. £1288 - 2, or 25762s. ; 169s. 8c?., or 2036c?. ; eSd^d. , 

or 2768/ 
65. £1601 . 16, or 30036s. ; 932s. 8d.y or 11192c?. ; 278c?., 
or 1112/. 

56. Quotient by 12=£1 - 6 - 8 ; by 8=£2. 

57. Divide by 8 to find the price of a stone ; and divide 

the quotient by 7 and the result by 2 to find the 
price of a pound. 

58. £16 . 11, or 331s. ; 19s. ed., or 234c?. 

59. £45 . 6, or 905s. ; 5s., or 60c?. ; 240/ 

60. In dividing by 365, the remainders are £200, or 

4000s. ; 350s., or 4200c?. ; 185c?., or 740/ 



16 MEASURES AND MULTIPLES. 

Exer. 

53. As 365 days, 6 hours, 9 min. 10 sec. : 1 

hour :: 574000000 miles ; or, as 31558150 
seconds : 3600 seconds :: 574000000 miles : 
65479;,3x%VA °>iles. 

54. As 1 oz. : 9 oz. 13 dwt. 8 grs. :: 7s, 6a. ; or, as 480 

grs. : 4640 gra. :: 7«. 6i. : £3 - 12 - 6. 

55. From May 1 tUl December 18, there are 231 days. 

{See Arithmetic, page 72). Then, as 365 days 
: 231 days :: £89 - 12 - 6 ; or, as 365 days : 231 
days::21510d. : 13613^^., or £56-14- 5|f. 
After the rednctioD, the first and third terms 
might have been divided by 5. 

56. As 59 ac. 3 ro. 20 po. : 12 ac. 2.ro. 80 po.::£134 

. 4 - ; or, as 9580 po. : 2030 po. ::£134 - 4 - 
: £28 - 8 - 8J|f . 

57. As 12 : 365::£2 - 13 - 6 : £81 - 7 - 3^. 

58. As 20 : 311 ::£37 - 12 - 6 : £585 - 1 - 4*. 



MEASURES AND MULTIPLES. 

(Arithmetic, page 137.) 

17. Reject 6, as it is contained in 18. 

19. Reject 8 and 12. Then divide by 4 or 5, and 

reject one of the quotients. 

20. Reject 7 and 12, and divide the rest by 21. 

21. Divide by 9 ; reject one of the quotients, &c. 

22. Reject 2, 3, 4 ; divide by 2 or 3, and reject one of 

the quotients. 

23. Reject 8 ; divide by 2, and reject 7. 

24. Divide by 11, 8, and 17. 

25. Divide by 23 and 37. 



REDUCTION OF FRACTIONS. 

(Arithmetic, page 141.) 

19. In finding the common denominator, reject 12 and 

8, divide by 3 or 8, and reject one of the 
quotients. 

20. Reject 6, 5, 9 ; and divide by 3. 

21. Reject 9 and one 60. 

24. Reject 12 and 16, and divide by 6. 

25. Reject 100 and 1000. 

28. Reject all the denominators, except the last. 



17 



Exer. 
1. Com. denom. 

2 

3 

4 

5 



ADDITION OF FRACTIONS. 

(Arithmetio, page 144.) 



6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 



60 
216 
144 
128 
128 

420 

1320 

168 

40 
672 
168 
180 
756 
264 
180 

84 
600 



num. 32 and 27 

189, 18, 204, 207, and 160 

126,84, 117, 88, and 114 

64,32,16,8,4,2, 1 

...... 64,96,112,120,124, 126, 

127 

280,315, 336,350, 360 

495, 1232,528,640 

105,28,166 

24,35,12 

224,384,441 

105,60, 28 

72,115,108 

189,260 

99,12, 77,87 

24,63,15,50 

63,28,48,63 

552, 240,175,440 



SUBTRACTION OF FRACTIONS. 

(Ariihinetio, page 149.) 
Exer. 

5. Com. denom. 126; num. Ill, 13 



6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 



42 
16 

n 

140 
48 
105 
165 
864 
225 
224 
198 



15,26 
12,13 

11,7 
115, 108 

2,3 

80,56 

27, 11 

171, 172 

33,35 

161,64 

132, 154, 171 



In tliis exercise add the first and second numbers to- 
gether, and take the third from the sum. 



17. Com. denom. 26 

18 182 

19 26 

20 68 



num. 95, 68 

1677, 728 

115, 104 

51,204 



18 FRACTIONAL MULTIPLICATION AND DIVISION. 

Exer, 

21. Com. denom. 58; num. 174, 29 

22 48; 63, 52 



FRACTIONAL MULTIPLICATION AND 

DIVISION. 

Group I. 

(Arithmetic, page 173.) 
Exer, 

8. The improper fractions are J-f^ and ff . 

9 i||i^and^. 

10 J^, J^p, and -L|3. 

13 -i^and f|. 

1?^ ff and fl. Here, re- 
ject the numerator 65, and the same denominator, 
and the answer is |-|, or 2^*^. 

23. Multiply the first by the second, and the third by 
the fourth, and add the products, -j^ and ^V> 
together. 

Group IL 

(Arithmetic, page 175.) 

32. The improper fractions are 4r 8-^^ "V* • 

33 -3^andfJ. 

35 ^and-^. 

40 ^^andff. 

41 t^andH. 

42 f 

44 Vandf 

45 fandV-- 

48. By reducing the compound fractions, this becomes 

8 .i_ 9 

51. The improper fractions are ^^- and ^- . 

53. By reducing the compound fractions, this be- 
; comes f-r-|f • 

54. Divide the first by the secondj and the third by the 
I fourth ; and subtract the latter quotient, |^, 

from the former, \^, 
\ 55. Divide as in the last, and add the quotients, -j^, 

and l^f, together. 



FRACTIONAL MULTIPLICATION AND DIVISION. 19 
Exer. 

56. 365 = i-V- » and 365^ = -^V^ . Divide the first 
numerator by the second. 

67. The improper fractions are -\Y and -W- • Divide 

the numerators by 120, and the denominators 
by 7, &c. 

Group III. 

(Arithmetic, page 178.) 

62. Multiply €89 - 14 - 6 by 17 ; divide by 4. Ana, 

J381 '^'7^. 

63. £66 - 10 - 4 -f- ^ = £56 . 10 - 4 X A==£9 - 19 - 6H 

Aiisw, This may now be proved by adding 
together 5 of this, that is, £49 - 17 - 4i\ a^^ f 
ofit,£6.12.11i^. 

64. £77 - 3 - 6-f-6=£15 - 8 - 8^ Armv. 

^b. Multiply £98 - 14 - 6 by 17 and divide by 3. 

m. Reduce \ of 8^ to the fraction ^. £3 10 - 6 x ^ 

-^|=£3 -10-6. 
^7. fH-l|=f-f-f=fx^=J§^nsii;. 

68. ^-f-lf =* Aiisw, 

69. AH-4^V=7¥5r ^w«w^- 

70 4S.-i-20 — _3 0l — 10 1 Avtain 

71. 62f-r-2f=22jr^j minutes Answ, The improper 

fractions are ^f^ -i- J^ = ^||^ minutes. 

72. 26f -T-15|f =l|f§| udiww;. The improper fractions 

SLTfik 2 13 -1-543 3195 

73. Dividing by 26 we get f , the inyerse of which is J, 

74. The improper fraction is J^^-, the reciprocal of 

which is -jAy. 

75. As 2| shares : 1 share : : £585 - 8 - 6 : £225 - 3 - 3y3^. 

76. 25 X f =15. 15 X ^^=71^. ?|-+-t^=238^ Answ. 

77. 34x1=21^. 2Hxi^=12i. 12i-j-T^=1786f 

78. 35-^84=^^ Answ, 

79. 84|-5-35i=2A«^ Answ. 

80. 2JH-11 X 20=;4 sheep Answ. 

81. ^ of a score=5 Answ. 

82. :J^ of a soore=6 Answ. 

83. ^ dozen =2 Answ. 

84. 5 doz.-^3=lf doz, 1| doz.-f.5=4 eggs. 

85. Reducing to improper fractions -y- -5- -^ = J ^Insty. 

86. Reducing to improper fractions J^ x ^^- = %^^^^ or 



i^^lT' 



20 REDUCTION OF DECIMAL FRACTIONS. 

Exer, 

87. Anew, -^^^ 

88. Answ, W, 

89. Answ, f . 

90. 9^-~90^ gives ^^ lbs. Aiim. 

91. 9^ lbs.H-100=^»^ lbs. tin ; 90^ lbs.^lOO=^ lbs. 

copper. ' 

92. \%% Metre. 



NOTATION AND NUMERATION OF 
DECIMAL FRACTIONS. 

(Arithmetic, page 183.) 

'Notation. 



Exer, 


Exer. 


1. -0306 


6. -00057 


2. -00003 


7. -0000200, or 


3. -0000001 


•00002 


4. -0001 


8. 5-09 


5. 1 





Numeration. 
Exer. 

1. Fifty-eigbt hnndredths. 

2. One hundred and six thousand ths. 

3. Seyen thousandths. 

4. Seven ten-thousandths. 

5. Thirty-one, and seventy-three hundredths. 

6. Three, and one hundred and seventy-three thou- 

sandths. 

7. Four hundred-thousandths. 

8. Forty-one hundred-thousandths. 

9. Thirty-four thousand, five hundred, and sixty- 

seven millionths. 
10. One ten-millionth. 



REDUCTION OF DECIMAL FRACTIONS. 

(Arithmetic, page 189.) 
Exer. 

17. 108, 9i.=129d5.=£-^=£||==£-5376 

18. 10i=21 halfpence=£^=£T-J^=£-04375 

19. 17s. 7(i.=211cZ.=£fU=^*S79l6 



REDUCTION OF DECIMAL FRACTIONS. 21 

Exer. 

20. 3roods,ll per.=131per.=f|^acre=-81875acre. 

21. 2 qrs. 8 rf)s.=64} lbs. =-^xV cwt. =^ cwt.= 

•671428 cwt. 

22. 37 per.=^ mile=115625 mile. 

23. 3^ hoiir8=7 half-hours=:^ day=-14583 dav. 

24. 16^ min.=31 half-ininute8=^y^ hour=:-2583 hr. 

25. 3 cwt. 1 qr. 7 ft)s.=371 lbs. =3^^;^^ ton =^3^ ton 

=•165625 ton. 

26. 6ic?.=13 halfpence=^fi.=^54l6». 

29. The quarter of wheat is 4 cwt. 8 lbs., or 4^^^^ cwt., 

or 4-0'714285 cwt. 

30. 5 hours, 48 minutes, 497 seconds=209297 

seconds, and 24 hours=86400 seconds. Then, 
dividing the former by the latter, we get 
•2422419, nearly. 

31. -0675 cwt. = ^27 qr. = 7*56 lbs. = 7yV(r ft>s. = 

7Mlbs. 

32. -4625 ton=9-25 cwt.=9 cwt. 1 qr. 

33. ig-0484=-9685.=ll-616(i. =11tV^(2.=11t^(7. 

34. -8845 acre=3-538 roods=3 roods, 2152 perches 

=3 roods, 21^ perches. 

35. ^00213 day=-05112 hour= 3-0672 minutes=3 

minutes, 4^032 second s= 3 min. 4^|5 seconds. 

36. £'lll'l = 15-555S5. = 15*. 6-6666c2.=15*. 6fci. 

Otherwise:— £-t=3e^=15if. 6§d 

37. -285714 cwt. = 1^142857 qr. = 1 qr. 3d lbs.= 

1 qr. 4 lbs. 

38. -1136 mile=-90d0 farlong=36-36S6 perches= 

36 perches, I'd yard =36 perches, 2 yards 

39. •6155.=7-38rf.=7|^c^. 

40. ^•48S5=9-6'70if.=9«. 8 048d. 

41. ^2383 degree=14-2d minutes=14^3 minutes= 

14 mindtes, 18 seconds. 

42. ^•06=l-35.=lfi. 3&f^.=l5. Ad, 

43. ^47916 lbs.=5-74d oz.=5^75 oz.=5 oz. 15 dwt. 

44. £-428=8-Ses.=8ff. 6-t8c7.=8s. 6|d., nearly. 

45. •4376«.=5-25d.=5id 

46. ^09375 acre=0-375 rood=15 perches. 

47. '4 foot=5*3 inche8=5^ inches. 

48. -530588715 day x 24 = 12 73412016 hours ; 

•73412916 hour X 60=440477496 minutes; 
and ^0477496 minute x 60=2864976 secbnds. 
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ADDHION OF DECIMAL FRACTIONS. 

(Arithmetic, page 192.) 



Ewer. 1. 

1-83 
5-674 
•3125 
18-3 
100 
38-62 
4-3957 
•5 

169-6322 



Exer. 2. 

93-617843 

7-836 
12-25 

•71375 
4-391 
7-839 
3-7674285 
-8693 

131-2843215 



Exer, 3. 

51-25 
3-4444444444444 

-6373737373737 

7-8855555555556* 
7-875 

7-8758758758759 
11-1111111111111 

90-0793607243607 



Exer, 4. 

•7354 

-735 444414444 

-735454545455 

•735473547355 

-07354 

■07354545454 5 

3-08885t99l799 



Exer. 6. 

•3 

•333333333333 

•45 

•454545454545 

•351351351351 

•6468 

•646888888889 

•646868686869 

-646846846847 

4-476634567834 



Exer, 6. 

•888888889 
•878787879 
•876876876 

2^644553644 



Exer, 7. 

-5 

-75 

•875 

-9375 

•96875 

•984375 

•9921875 

6-0078125 



Exer. 8. 

•75 

•8 

•8333333333 

-8571428571 

3'9071428671 



Exer, 9. 

-33333333333333 
•57142857142857 
-65625 

1-56101190476190 



* This figure is made 6 instead of 5, as being nearer the tmth. 
The like is done in many other cases. 
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SUBTRACTION OF DECIMAL FRACTIONS. 

(Arithmetic, page 193.) 
Exer. 1, Ex€r,2, Exer.Z, Exer, A, Exer. 5. Exer.6. 

3-468 6-45 66-429 34-528 -682 136666 

1-2591 1-345455 296853 106347 '09647 4-345 

2-2089 5-104545 26-7437 238933 -58553 93216 



Exe9\ 7. Eicer. 8. 

5-83 17-4444 

417172 -4848 

1-65828 16-d596 1*58476658 094642857143 



Exer. 9. 
3-34234234 
1-75757576 



Exer, 10. 
8-375 
7-42857142857 



Exer. 11. 

7.rma AA.A.Aji.AA.A. 
\f\fv xxjFjrjrjrjTJ! 

4-10769230769 
2-961'75213675 



Exer. J 2. 

16-06882352941176470588 
13-24 

1-81882352941176470588 



MULTIPLICATION OF DECIMAL FRACTIONS. 

(Arithmetic, page 194.) 

Exer.b. 105x1-05 = 1-1026, and 1-1025x1-05= 
1-157625. 

Exer. 7. -1 x •1=-01 ; -01 X •1=-001 ; and -001 x '1= 
•0001. 



Exer. 13. Exer. 14. 

1-1236740* 7-28571429 
476321-1 50447-63 



Exer. 16. Exer. 16. Exer. 17. 
24636364 -863541 -1347866 
7432- 38901- 397882- 



11236740 

1123674 

224736 

33710 

6742 

786 

45 

1-2626432 



2185714287 

437142857 

61000000 

2914286 

291428 

3643 

267-7066601 



49272728 

7390909 

985454 

172454 



86364 

7772 

691 

26 



5-7821545 -094843 



2695732 

1078293 

107829 

9435 

1213 

40 

'03892542 



* In this exercise, one figure more than the required number is 
wrought for, to attain greater accuracy; and the same is done in the 
rest. In such cases, the last figure thus found maj be then rejected ; 
and if it be aboTe 5, the figure before it should be increased by unity. 
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£jrer 18. 

•26736 

85782 ' 

5347 

2139 

187 

13 

2^ 

•07688, or 
•0769 



Ex^r. 19. 

2-6564190 
73273271 

26564190 

18594933 

531284 

79692 

18595 

531 

80 

19 

4-5789324 



Exer. 20. 

1-656566 

4848484rl 

1656566 
662626 
132525 

6626 

1325 

13 

2-459747, or 
2-45975 



Exer. 21.* 

•053497 
62J7^- 

21399 

3745 

53 

n 

•0025208, or 
•002521 



Exer, 22. 

•6428571 
6074671- 

642857 

450000 

38571 

2571 

450 

•1134449, or 
•113445 



Exm', 23. 

•851852 
5087845- 

4259260 

340741 

68148 

5963 

684 

•4674797, or 
•46748 



Exer. 24. 

2-6923077 

9888888^ 

21538462 

2153846 

215385 

21538 

2154 

215 

23 

23931623 



Exer. 26. 

7925-648 
454111 

7925648 

792565 

79256 

31702 

3963 

317 

8833451 



Exer, 26, 

7925-64800 
571289^92 



1585129600 

713308320 

71330832 

6340518 

158513 

7926 

5548 

396 

237628-1653 



Exer. 27. 1-4375 cwt. x 27-9=4010625 cwt., or 2 
tons, cwt. qrs. 11-9 lbs. 
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DIVISION IN DECIMAJj FEAOTIONS. 

(Arithuietic, page 199.) 

In the following solations, the numbers are prepared 
for division ; and, in a few of the more difficult, the 
Yihole operation is performed by the contracted method. 
In those in which a cipher is placed in the quotient, a 
cipher or a periodical figure is to be immediately an- 
nexed to the dividend, except in exercise 12, where the 
figure 1 is annexed to complete the period. 

Exer. JExer. 

1. 26175) 47580( 12. 3125) 21621 (0- 

2. 84736) 3412 (0- 13. 834970) 79085 (0- 

3. 3366) 46877t ( 14. 13543516) 616161 (0- 

4. 77482) 585 (0* 16. 37538) 23600000 ( 

5. 3829) 753470 ( 16. 531000) 7126491 ( 

6. 706249) 655555 (0- 17. 897000) 879454 (0* 

7. 10473654)1000000(0- 18. 52734567) 627373t3( 

8. 3738) 750 (0- 19. 4&23076) 2370370 (0- 

9. 62222) 5090d (0* 20. 104869) 35493600 ( 

10. 428571) 625000 ( 21. 126172) 10000000 ( 

11. 23076d) 9090d (0- 



Exer. 6.— 70§?49) 656565S (-928222, nearly. 

6356241 

199314 
141250 

58064 
56500 

1564 
1412 

152 
141 

11 
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Exer.7. 10479§M) 100000000 (-09647766 

94262886 

6737114 
5236827 

600287 
418946 

81341 
73315 

8026 
7331 

696 
628 

67 



Exer. 14. IS&^W 61616162 (-04549495 

54174064 

7442098 
6771758 

' 670340 
541741 

128599 
121892 

6707 
5417 

1290 
1219 

Exer. 18. 52734§§7) 527373t3 (1000053224 

' 52734567 

2806737 
2636728 

170009 
158204 

11805 
10547 

1258 
1055 

203 
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PRACTICE. 

(Arithmetic, page 205.) 

Eso6r» £ 8» d, 

9. Parts, 2s, 6(f. and 2\d. 

Price at 2*. 6c« = 203 2 6 

2i<Z.=TV of 25. 6(2. ... = 16 18 6^ 

10. 28.M. = 178 12 6 

Zd = 17 17 3 

11. Parts, 6«., 1«., lOd, (=^ of 5«.) ; or 

6«., 1«. 8d. (=^ of 5«.), 2d 

Price at 5« = 493 5 

Is = 98 13 

lOd = 82 4 2 

Is.M = 164 8 4 

M. = 16 8 10 

12. Parts, 4«., Is. Sd. (=£tV). 

Priceat4« = 149 16 

\8,M = 62 8 4 

13. Parts, 49., 6(2 , 3(2., \^d, ; or 49., 8(2., 

2(2., i(2. 

Price at4« = 337 16 

6(2 = 42 4 6 

3(2 = 21 2 3 

l\d = 10 11 H 

8(2 = 56 6 

2(2 = 14 1 6 

\d. = 3 10 4^ 

14. Parts, 2«., 16*. (=2«.x8), 6c2.; or 

10^., 4ff., 4^., 6(2. 

Priceat2« = 247 12 

16« =1980 16 

^, = 61 18 

lOs =1238 

4? = 495 4 

15. Parts, 10«., 1*. 8(2. (=i of 10«.) 

Price at 10* =2963 

Is, 8(2 = 493 16 8 

16. Parts, 68. 8(2., 28, ; or 4^., 4ff., 8(2. 

Price at 6s. 8(2 = 104 6 8 

28 = 31 6 

4a = 62 12 

M. s= 10 8 8 

02 
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Exer, £ s. <f. 

17. Priceat6« =1483 10 

lOd = 247 5 

18. Parts, 10«., Is.dd. (^ioflOs.),!^. 

(=^ of 1«. Sd.) ; orlO*., 1«., Sd^ 

l^d. 

Price at 10» ±=1788 

Is.dd ;... = 223 10 a 

l^d = 22 7 

1« = 178 16 a 

3d , = 44 14 a 

19. Parts, 10«., 6«. 8(1., 28, ; or 10«., 4«., 

4«., Sd. 

Price at 10« =479 

68.Sd: = 319 6 8 

28 = 95 16 

4a = 191 12 Q- 

Sd = 31 18 8 

20. Parts, 6«., Is, Sd,, 2^d. (=iof 1«. Sd.) 

Price at 6* = 474 10 

l8,Sd, = 163 3 4 

2^d = 19 15 5 

21. Parts, 10«., 2«. 6d, Ig, ; or 10^., is,. 

Is,, 6d. 

Price at 10« = 797 

28.ed: = 199 5 

ly.... = 79 14 

28. = 159 8 

^ 6d = 39 17 a 

22. ]Parts, 10*., 4a„ lOd, (=^ of IOjj.) 

Price at 10« = 34? 10 

4a = 139 

10(2. ;....,....:= 28 19 2 

23 4* = 477 4 

28. 6d = 273 6 

24. Parts, 68, fed., Is. ; or 6»., 2»,, Sd, 

Price at 6«. 8(2. = 241 13 4 

Is = 36 5 

^8 = 181 5 

2s : = 72 10 

Sd: = 24 3 4 

25 10». =294 10 

1«.... = 29 9 

6t2:.. =. 14 14 6 



♦PRACTtOB. 29 

Sxer, £ 9, d. 

26. Parts, 10«., 1&. fef. (:=i df 10*.), hd.\ 

or 6a 8(i., 6«., 6^. (=-nr of Ss.) 

Price at 10« 

1». 8i 

..., hd 

6s. 8(£ : 

27. Parts, Sd., 2k, j^ (=i' of si.j ' 

Price at St? : 

U: : 

|d : 

28 U : 

1^ : : 

¥ ^ ' 

29. Pariis, 6(i., 4d(., M (=^ of 6c?.) 

Price at 63. i 

4(2 : 

id : 

30 U : 

\d : 

31. Paris, 10^., 65. 8(^., 1». (=^ of 10*.) 

Priceat£4 

10* : 

6*. 8d[ ^ : 

....:.... \b : 

32. Parts, Sf^rjo?. (=|of 5».0, |c2. r= 

?., 6(;?., 2d., •:|C?. • 



-^of 7|<^.); or6«. 
Price at 5*. 
7H 

5^ 



!(? 

2d 

\d 

33. Multiply by 5, and takey^^or Id. 

34. Parts, 10«., 5*., 1». 8d. (=| of 5«.), 

2id. (=i of \b, 8d.) 

Priceat£2 

10* 

hs i. 

Is. 8d 

m 



143 





23 16 


8 


5 19 


2 


95 6 


8 


71 10 





1912 


3 


1274 10 


478 


n 


2864 





477 


4 


119 


4 


3425 


6 


2168 


8 


405 


8i 


247 


9 


41 


3i 


1744 o' 





218 


a 


145 6 


8 


21 16 





931 5 





116 8 


H 


11 12 


9| 


93 2 


6 


31 10 


3 17 


7i 


15826 





3956 10 





1978 5 





659 8 


4 


82 8 


6i 
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Exer, 

36. Parts, 10«., 2«. 6i. (=i of IO5,), 
7U. (=i of 2if. 6d) 

Priftfl at TOj? 


£ 3. 
Is., 

.... =: 2132 10 





36. 


2«. Qd.... 

1*. ......;;;.. 

7yi. ;.; 

Parte, 10»., 2s. 6i., 1». M. ; or 
38. 4d., hd. 

Price at £5 


.... =: 000 u 

.... = 213 5 
.... = loo 
10«., 

.... = 1246 


6 







lOa 

2«. 6(£... 

1*. M 

3«. 4c^ 


.... = 124 10 
.... = 31 2 
.... = 16 11 
.... = 41 10 



6 
3 



37. 


hd. ..... = 5 3 

\s. 3i. ; or 108., 5^., 28, 6d., Is. Sd. 


9 





15«. 


.... = 432 
.... = 36 
.... = 288 
.... = 144 







Is, Sd 

lOs 

5* 







38. 


Parts, IO5., ed. (--^ of 10*.) 
2s. 6d,, 7s, 6d. (=28. 6d. x 
6d. (=i of 28. ed.) 

10^...... 

ed 

, 28. ed 


; or 

.... =12970 
.... = 3242 10 
.... = 162 2 
.... = 810 12 
.... = 2431 17 




6 
6 
6 



Otherwise :— Since £2 - 10 - 6=60«. ed., to find the 
price in shillingp, maltiplj by 60, and to the product add 
one half of 6486 ; or, since four times £2 - 10 - 6 is 
£10 - 2, find the price at £10 - 2, and divide it by 4. 



40. 


Price at 2* 


— ^ 


41 16 
20 18 







\s 


s- 





42. 


es 


ss 


113 8 







\8 


....< "^— 


18 18 
374 16 





JTS. 


8« 







\s. 


= 


46 17 





46. 


12if 


== 


406 







\8 


,,^ S5S 


33 16 
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Exer. £ s. d. 

49. Priceatl6« = 694 8 

l8 = .43 8 

51. £3 =2949 

4a = 196 12 

52 £6 = 3620 



53. 
54. 
55. 
56. 

57. 

58. 
59. 

60. 

61. 
62. 

63. 

64. 
65. 



^e. 



67. 



68. 



69. 



12». 


,.,«,., SS 


434 8 


1« 


__ 


36 4 


6«. 8d. 


jjjjj 


119 6 8 


lid 


.,,,«. = 


74 lOi 


M. 


== 


322 4^ 


£S 


,,,,,, z= 


825 


5«. 


,,,,,, ^s 


68 15 


£4i 


,,,,,, ss 


1444 


& 


= 


144 8 


3d 


^_ 


222 3 


£6 


fe 5SS 


2898 


3s. U. 


== 


80 10 


5^ 


i_ 


47 5 


Bd 


■55" 


3 18 9 


Id 


.. 


83 1 


2« 


^^^^^^ —2 


75 6 


3d 


• » • • • • ^"^W 


9 8 3 


Is.Sd 


.— 


54 1 8 


2hd. (= » of 1». 


8d.) = 


6 15 2* 


1«. 


= 


36 1 


£1 


.,,... .SS 


328 15 


4it 


=s 


65 15 


2».6d. 


m.^ 


41 1 lOi 


£1 


55; 


675 10 


£2 


, S3I 


1361 


lOs 


= 


337 15 


4a 


=S 


135 2 


M 


,,,,,. ss 


11 5 2 


£1 


• .*< • « • ^■•^ 


7538 15 


2« 


— — 


753 17 6 


4d. 


._ 


125 12 11 


£1 


= 


176 15 


10». 


...... ^^^ 


88 7 6 


6s.8d. 


— 


58 18 4 


2». 


ss 


17 13 6 


£1 


= 


164 17 6 


£2 


, SIS 


329 15 
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Exer. 


£ s, d. 




Price at 5f. «.•.. a= 


41 4 4Jr 




6i = 


4 2 5| 


70. 


£1 = 


239 15 




10« = 


119 17 6 




10d.(=^otlOt.}... = 


9 19 9i 


71. 


£1 = 


172 14 




£2 = 


518 2 




10«. = 


86 7 






43 3 6 




lOd. = 


7 3 11 


72. 


£1 = 


257 18 4 




£2 = 


515 16 8 






64 9 7 




4s ss 


51 11 8 




4d. = 


4 5 llf 


73. 


Parts, 10s., 4t. 6(2. ; or 10«., 2s. 6d., 
2s. 






Price at ^1 =; 


75 18 9 




£4i 5= 


303 15 




10« =s 


37 19 4i 






15 3 9 




6d. = 


1 17 lli 




2s, 6A (ssiof 10s.) = 


9 9 10 




2s. ....;.... = 


7 11 lOi 


74. 


£1 s= 


285 16 3 


• 


£3 = 


857 8 9 




10s = 


142 18 li 




6s. Sd. , s^ 


95 5 5 




Is. S= 


14 5 9| 


76. 


Parts, 10«., 4s., 3s. 4(2!; or 10s., . 
6s. 8d., 8d. (=^ of 6s. 8i.) 






Price at j£l = 


117 6 3 




108 ^ 


68 13 li 




• ••••• ••• \I9p • • • 9 ••• ••• »•»• •.••• •••■••• .^■■^ 


23 9 3 




3«. 4cL. (:??i -of . 1Q«0 ^ 


.19 11 0\ 




6s.8d, =5 


39 2 1 




8dL (^^ot 68. 8d.) :?= 


3 18 2i 


76. 


£1 ^ 


84 17 6 




£12... = 


1018 10 




108. = 


42 8 9 




U 8d. X^i oi 108.) = 


7 1 5i 




68.8d = 


28 5 10 






21 4 4^ 



Exe7 
77. 


I 

• 

Price 


PRAOTlCB. 
at jfil 


S3 

£ a. d. 
. =t= 134 8 9 




. . . 1*. 8(*. 


, 


. = 11 4 Of 
= 836 13 9 
=1673 7 6 
= 209 3 6i 
= 139 8 lit 


78. 




... £i 

... £& 

... 6* 

... 3», 4d. 


»•••• ••■•••••• ■•• 


79. 


• • # • • ■ 


... £1 

...t£6 

.... 10«. .. 

... 28 

... 8(i. (= 

... £\ 

... £2 

... lOs, .. 

... 6a 

... 1« 

... lOd. .. 
,.,, If. 8». 




= 812 16 3 
=4876 17 6 
=406 8 U 


80. 


iof2».y.".'.!;; 


= 81 6 7J 
= 27 1 loJ 

= 362 16 
= 88 3 9 






= 44 1 lOi 
= 8 16 4 
= 7 6 111 
= 14 13 111 




Parts, Qs. 

8^., 4ad, 

Pric< 


... 2d 




= 1 9 4| 


81. 


... £\ 

. ... 6^ 

... As 

1 • • • Vl'v* • • • • 1 

.... M. 


»• ••»••• ••• ••'#'••• 


= 76 7 1029 
= 18 16 11-57 
= 16 1 6-86 
= 1 17 8-86 
= 18 1018 


82. 


8c2., 3a. 4(7. 
satagl 


, 4i. ; or 2a., 


= 638 13 0-43 




.... 65. 8(^. 
, . . . 3a. 4cl, 




= 179 11 014 






= 89 16 6-07 


83. 


• • • • ■ < 

• • • • • < 

• • • • • 4 

• ••••< 

Farts, 29. 

6^., 28, 

PricH 


, ... 4(;? 

■ . . . JLS 

. ... 8a. (=! 

. . .. £1. ..... 

.... 10a. ., 

. . . . ^a 

> . . t Oct. 

• . • . XCv. .... 1 

6^., 16a., Ij 
6(i[., la. 3(2. 
sat £1 


2a.x4) !!.... 


= 8 19 6-61 
== 63 17 3-64 
= 216 9 2-66 
= 346 6 8-67 
= 173 2 10*28 


84. 


f. 3c?. ; or 10a., 


= 34 12 6-86 
= 8 13 1-71 
= 18 10-28 

1 

= 786 11 6-14 




.... 2a. 6d 
.,,. 15a.r= 


6 times 2a. 6(2. 
c3 


= 98 6 6-14 
)= 689 18 6*84 
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Ex&i 


PI 

r. 

Price at la, M: \ 

10«. .. 

5«. .... 

£\ 

,. jS6 .... 

6^. 8(*. 


lAOTICE. 
[=iof2«.&2. 


II 11 11 11 II II II II II II II II II II II II 1 II II II II II II II II II II II II II II II II II II II 1 II 


£ 8. 

49 3 
393 5 
196 12 
647 11 
3885 11 
215 17 
129 10 
238 
714 1 
119 

59 10 
47 12 

7 8 
181 17 
545 11 

60 12 
363 14 

90 18 
30 6 

251 10 
20 19 

188 12 
5 4 

125 15 
62 17 
20 19 

103 4 

516 4 
51 12 
20 12 
4 6 

418 13 

837 6 
13 19 

179 19 

539 18 

89 19 

11 4 


d. 

2-57 

8-57 


85. 




10-28 

11-57 

9-42 

3-86 








4-71 


86. 


£\ .... 

......... £o .... 

10*. . 

• •• «••••• ftJv • • • • • 

••••••••• ^Bo* •••• 

7hd. (= 




6-43 
7-29 
3-21 




=Jof5*.) ... 


1-60 
1-29 
9-20 


87. 


, :.£.!:. 

.......... £o .... 

6«. 8i. 

£^ ... . 

lOij. . 

B8,4d, 

Parts, 1«. 8i., 168., 
5^., l8. 8(2., 5£?. 
Price at £1 .... 


3-86 
11-58 
5-29 
7-72 
7-93 


88. 


M, ; or lO^., 


2-64 
214 




Is, Sd. 




2-18 




5i. C= 


'^''of'is.'Sd.) 


7-62 
9-54 




10«. .. 

• •••»••«• ^v« • • • • 

1«. Srf. 

£1 

£5 

10». . 

4». .... 

lOi. (= 

......... j& L .... 

£2 

8c?. (= 

Parts, 10«., 1«. Sd. (: 
Price at jgl 


107 






6-53 
218 


89. 




9-86 
1-30 
4*93 


90. 
91. 


X'ofi^i) '.'.'. 

=i of 10*.) 


11-57 
0-41 
0-43 
0-86 
1-21 

5-57 




£S 

10«. .. 

Is. 9d. 




4-71 
8-78 ' 






11-60 
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92. Price at £1 = 246 19 3-43 

£S = 740 17 10-29 

S8.4d = 41 3 2-57 

28 = 24 13 1114 

4a = 49 7 10-29 

l8.4d. = 16 9 3-43 

93. Parts, 28, 6d, 155., 1^., lid. ; or 

10«., 5s., 28, 6d,, 6d, 7^d. ; or 
10*., 5»., 28, 6d,, Is,, l^d. 

Priceat£l = 319 6 729 

28, 6d = 39 18 3-91 

15s. (2s. 6dx6) ... 

Is 

1^(2. (—^ of Is.) ... 

10s 

5s 

ed 

7^d. (=Aof5s.) ... 

94 £1 

£5 

2s 

4d 

id 

95 £1 

£2 

28. ed 

16s. (=2s. 6d.x6) 

96 £1 

10s 

...•••*•. 4s. 

.!.!....'. 2s! 6d (=i ofibsV) 

97 £1 ......... 

10s 

2s 

98. £1 

5s 

Is. 8d 

7id 

99 £1 : 

10s : 

l8.Sd. (=^ of 10s.) 

1^c?.(=-jV of Is. 3df.) : 



36 

100. 

101. 
102. 



PRACTICEL 

Price at £1 = 311 13 

2s. 6d. = 38 19 

3d =x 3 17 

£1 =1268 17 



103. 



104. 



105. 



106. 



107. 



108. 



^Bv« ■• • • • 

28. 6d. 

£1 

£2.... 
58 

28 

lOd. . 
£1.... 
£6,... 



= 253 15 

= 158 12 

= 139 19 

= 279 19 

= 34r 19 

= 13 19 

= 5 16 

= 175 18 

=1055 9 

^836 =6332 17 



£2 



351 16 



£38 =6684 13 

10* = 87 19 

28 = 17 11 

Is = 8 15 

£1...;. = 219 16 

£11 =2418 4 



bs 

28. 6d. 
£1 .... 
6*. Sd. 
38. 4d. 

4d 

£1 .... 
10*. . 
Is. 3d. 
£1 .... 
10*. . 
2* 



109. 



8^ 

£1 .... 

£2 .... 

5* 

38. 4d. 

Prioeof8cwt.. 

2 qrs.. 

8 Hbs. . 

4tt>s. . 



54 19 
27 9 



93 
31 



7 
2 



15 11 
1 11 

263 16 
131 18 

16 9 
58 16 
29 8 



d. 
3 
1-87 

10-99 
1-50 
510 
1-69 

10-50 
9 

11-62 

11-85 
7-94 
3 
6 

6 
6 

1-50 
9-90 

10-95 
9 
3 

2-25 
7-12 
7-50 
6-50 
325 
1-52 
4-50 
2-25 
9-28 
3 




PBAOTICE. 37 

ExtT, £ t. d, 

110. Price of 8 acres = 7 10 8 

2 roods w. .4. ......... £= 9 5 

Irood ., = 04 8-50 

10 perches = 0. 1 212 

5 perches = 00 706 

4 perches =a 5*65 

111 9tons = 53 17 

lOcwt =3 2 19 10 

2cwt = 11 11-60 

Icwt = 5 11-80 

112. , llacres = 12 19 10-50 

Irood = 6 10-87 

20pepohes = 02 11-43 

2 perches = 00 3*54 

Iperch = 1-77 

113 2yards = 2 18 6 

2nails(=ioflyard) = 3 7^ 

2qrs = 14 7-50 

Iqr = 07 3-75 



MISCELLANEOUS EXERCISES. 
(Arithmetic, page S16.) 

114. Price at 6*. 8(« =119 13 4 

10(1 : = 14 19 2 

Id = 1 9 11 

116 f>8 =177 10 

25. 6d = 88 16 

2\d. (=Tiy of 2s. M.) ,,,^7 7 11 

116 lOy. = 62 

Is.Sd = 7 15 

Ud. (^ oi Is, Sd.) = 15 6 

117. Duty on 112 lbs., at 5« = 28 

28. ed =14 

l8,Sd = 700 

118. Dutyon47c.0q.l91bs.,at£lpercwt.= 47 3 471 

£5 =235 16 11-55 

; 6s.8d. ... = 15 14 5-57 

Dul7onl971bs.,at2y.6(i. = 24 12 6 

l8,Sd = 12 6 3 

2id.aofl5.3d)= 2 1 Oi 



38 PSAOTICE. 

Exer, £ ». d, 

119. 517 lbs. =4 cwt. 2 qrs, 13 flbs. Then, 
Dutyon^cwt. =20 10 8 

2qrs = 2 11 4 

8ft)a. (=^of Icwt.)... = 074 

4tt>s = 038 

Ift) = 11 

120. Duty at £1 „ =179 12 171 

£2 =359 4 3-42 

28. ed = 22 9 0-21 

lOd = 79 807 

2ii = 1 17 502 

121. In Bolying this qnestion, we may mnltiply the given 
prices by the number of barrels, and find the values 
of the stones and pounds by means of aliquot parts. 
For the four given quantities, the parts may be as fol- 
lows : — ^1. — 10 st. (=^ bar.), 6 st., 2 st., 7 lbs. (= J of 
2 St.), 2 lbs. (=T»y of 2 St.) ; 2.-8 st. (=i bar.), 2 st. 
1., 4 ft)S. (=1 of 2 St.), 1 ft). ; 3.-7 st. (=| bar), 2 st. 
(=i bar.), 2 st. 2 lbs. (=t^ of 2 st.) ; 4.-6 st. 
(=i bar.), 4 st. (=i bar.), 7 ft)S. (=i of 2 st.), 4 ft)s. 
(=^ of 4 St.) Then, 



1. Price of 13 bar. 

10 St. . 

5 8t 

2st 

7ft)s. . 

2ft)s. . 

2 17 bar.. 

8 St. . 

2st 

Ist 

4ft)s. . 

Ift) 

3 15 bar.. 

7st 

2st 

2ft)S. . 

4 11 bar.. 

6st 

4st 



£ 


(. 


d. 


n 17 


6 


13 


9 





6 lOi 





2 


9 








2| 








12 


6 


6 





7 


3 





1 


91 





11" 








3 








0^ 


8 











5 


4 





1 










10 14 


6 





9 


9 





6 


6 



PRACTICBS. 39 

:E!xer. £ s, d, 

Priceof 7ft)s , = 

4ft)s = 

122. 1, Coflt of 4 dozen = 

3 bot. (=:J^ doz.) ... «= 

2 bot. (=|doz.) .,. = 

2 6 bot. (=idoz.) ... = 

Ibot...... = 

123. Bent of 2 roods (=| acre) ... = 

10 per. (=4^ of 2 roods) = 

5 per =s= 

2 per = 

124. 1. Priceof 2 qrs- = 

8 lbs. (=1 of 2 qrs.) = 

4 lbs = 

1ft) = 

2 12 lbs = 

8oz. (=ift).) = 

2 oz. .'. = 

126. 10cwt.(=Joflton) =: 

5cwt = 

2cwt = 

2qrs.(=Jof2cwt.) = 

1 qr = 

126. 1 16ft)S = 

^ ft) = 

2 12 lbs = 

ilb ,. = 

3 9 ft>s. = 

4oz. (=ift).) = 

2oz = 

127. Value of 725, at 4« = 

Hi = 

4a. Ijjd = 

Value of 87, atlO« = 

28 = 

lOd. (=^ of 108.) = 

128.10d. = 

Valueof417,at3«.4d = 

bd. = 

\d = 

\8.9^d = 

128. Price of 4 cwi =5= 



t 






9f 





4 


5 12 





7 





4 


8 


1 19 





6 


6 


3 13 


6 


9 


2i 


4 


7:r 


1 


10 


1 6 


3 


3 


9 


llOi 





H 


9 


6 





4f 





ij 


2 12 


6 


1 6 


3 


10 


6 


2 


3| 


1 


9 








H 


6 


3 





H 


1 1 








7 





3i 


2900ff. 


> 


90 


H 


149 10 


7i 


43 10 





8 14 





3 12 


6 


56 16 


6 


69 10 





8 13 


9 


17 


H 


79 1 


l| 


19 9 


4 



40 PEAOTICB. 

PriceofSqrs 

1 qr. :. 

14lbs 

8ft)B 

Whole price 

Price of 83, at4« 

^s.4d. 

Whole price 

129. 138, atlO« 

6«.8cZ :: 

\^8.%d .; 

130, at 2d. ............:..:; 





£ 8. 


d. 


^ 


2 8' 


8 


t±£ 


1 4 


4 


±= 


12 


2 


ttl 


6 Hi 


tst 


24 1 


H 


tt± 


16 12 





^± 


13 16 


8 


^ 


30 8 


8 


±£ 


69 





:££:' 


46 





m 


115 





££ 


13 





t±s 


91 





±±s 


2 3 


4 


ts 


106 3 


4 


=s 


36 13 


4 


ss- 


9 


2 


!££ 


147 2 


6 


^. 


60 





ttl 


24 





tS£' 


5 





ti^ 


89 





SSS 


780 





::=£ 


89 





::£ 


31 4 





ss 


5 4 






4d 

168. 4d tst 106 

110, at 68. Sd. ......:.: 

Id 

268.9d 

120, atlO« 

4a8 ::;:.; 

lOd 

14«. lOi 

130. 156, at £5. 

5d 

. 4^. .... ...'. 

!!!!!!!!! 8i.(=i'of 4^0'"''^^^^^'* ' 

£5-9-8.... := 855 8 

318, at £3 =939 

4ff :s= 62 12 

U 8«^. (=^ of £1) = 26 1 8 

£3-5-8 =:=1027 13 8 

98, at £3 == 279 

58 ==r 23 5 

28 ^ 9 6 

l8.Sd :^ 5 16 8 

£3-8-3 s= 317 7 3 

64, at £3 = 192 

28. 6d = 8 

:..1« == 3 4 

£8-3-6 =203 4 

181, 218, at 2« = 21 16 

Is = 10 18 



COMPOUND PBOPORTION. 41 

218,at2d == 1 16 4 

d8.2d = 84 10 4 

173, atl« "ss 8 13 

Sd = 233 

lid = 1 1 71 

l8.4^d = 11 17 lOj 

56i, atl^ = 2 16 6 

2d = 095 

Is. 2d = 3 5 11 

27|atl« = 17 9 

6d = 13 lOi 

4d = 093 

lOd. = 1 3 IJ 

Sum of all = £50 - 17 - 3 ; from 
which take £32 - 12 - 6 

132. 24 Bt. (=8x3) at Ss, lOd = 10 12 

16st.at7«.4d = 5 17 4 

86 lbs. at 4ff. 6(i = 19 7 

38 gal. at 6«. 10(? = 12 19 8 

10 gal. at 13*. 6(2 = 6 15 



COMPOtWD PROPORTION. 

(Arltlmietic, page SSI.) 

1. As 43 cwt. : 59 cwt. ) .. -.q ^., ^ , ^^ 

£2-16 :£2.4 ) - l^^^s; or, 

In this, 4 will divide 56 and 44. 

2. Aj9 40 miles : 65 miles ) ..no i. 

4&e. :75s. I •• 13°^*- 5 

Or, by dividing bj 5 and 15, 
^3 \l^ ] :; 13 cwt. : 35^^ cwt. 

3. As 18 days : 5 days ) .. toi. 

llacies :33a^res J '• ^2 horses; 

Or, by dividing the third and fonrth terms by 11, the 
first and fifth by 6, and two of the quotients by 3, 

^2 ; J I ;: 2 horses : 10 horses. 



42 COMPOUND PROPORTION. 

Exer, 

4 As 250 miles : 400 miles ) .. q , , 
10 hours : 12 hoars ) •' ^^^^ys, 

Or, by dividing the first and second terms by 50, and 
the third and fourth by 2, 

"^l \\ I :: 9 days : 17^V days. 

5. As 6 persons : 8 persons ) .. ^^ ^^x,^. 

£42 :£100 ) •• AOweeJcs, 

Or, by dividing the first, second, third, and fifth 
terms by 2, 

*^ 21 • 100 1 •' ^^®^^ = 50|f weeks. 

6. As 20 men : 29 men \ 

18 hours : 12 hours I :: 5 days; 
32 acres : 40 acres J 

Or, by dividing the first and sixth terms by 20, and 
the fourth and fifth by 4, 

as 1 : 29 \ 

13 : 3 ■ :: 5 days; 

8 :2 J 

Or, by dividing the fifth and sixth terms by 2, 
as 1 : 29 \ 

13 : 3 [ :: 5 days : 8^ days. 

4 : 1 j 

7. As3125. : ?02«. \ .. i/.i , 

24 days : 18 days J :: 16 labourers ; 

Or, by dividing the first, second, third, and fourth 
terms by 6, 

^ y ig^^ } :: 16 labourers; 

Or, by dividing the first and third each by 4, and 
the fifth by 16 ; and also the first of these quotients 
and the second term by 13, 

as 1 : 9 1 •• 1 labourer : 27 la- 

1 : 3 ) bourers. 

8. As 36 yards : 120 yards) ,, ^^ , ^^^^ ^^ ^^ 

i qrs. \ o qrs. j 

9. As 108 days : 270 days j :: 16 guineas : 42 sove- 

20 : 21 ) reigns. 

10. As 26 a. 2 r. 23 p. : 17 a. 3 r. 2 p.| .. ^^q _ g ^ , 



SIMPLE INTEREST. 
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Hxer* 



Or, by rednction, 
as 4263 per. : 2842 per. j ..£50-8.9; 

Or, by dividing the first and second terms by 1421, 
and the third term and the seoond qnotient bj 2, 



£50-8-9: £39-4-7. 



1 I •• 

7 j •• 

63gall8. I .. £58.8-9; 

Or, by reduction, 

63 ) :: 14025i. : 8316d. or 

4 J £34 . 13. 

^womenj .. (3 days : 8^ days, 

13. 500 miles— 191 miles=309 miles. Then, 

as 191 miles : 309 miles ) . ^ . . ,41379 davs 
10 hours : 13 hours ] " ^ ^^^ • ^*tSi^ ^^7®- 

14. As63ft)s. : 70 lbs. V . 

10 lbs. :9ft)s. )•* 

This solution, and some of the foregoing, may be 
contracted. 



11. 


as 3 
3 

As 85 
5 


galls. 


12. 


as 85 
5 

As 23 
9 


men 



£20.10-6: £20-10-6. 



Ex,er, £ 9. 
1. 774 11 


SIMPLE I 

(ATiUimeti< 
d. 

3, at 5 
5 


NTEREST, 

3, pago 337.) 
Exer, £ s. 
4. 468 16 

1406 10 
234 8 

100)1640 18 

16 8 


d, 

8, at3i 
3i 


100)3872 15 
38 14 

2. 15 


3 
6i 

0, at 41 




4 

4 



3. 



60 
7 10 

100) 67 10 

"0 13 6 

39 12 6, at 5^ 
H 



198 2 6 
19 16 3 



100)217J^8_J> 
2 3 7 



5. 



57 10 0, at 4J^ 
li 



230 
28 15 



100)258 15 
2 11 9 



44 



SIMPLE INTEREST. 



Exer, £ 8, d, 

6. 876 12 6, at 5J 
6 

5259 15 for 6 
219 3 H forj 

100) 5040 11 lOj 

50 8 1^ 



7. 



9 13 4, at 3i 
3f 



29 
7 5 



8. 



100) 36 5 
7 3 

376 12 8, at 4 
4 



100) 1506 10 8 
15 1 3| 

9. 86 5 0, at7| 

7i 

603 15 
75 9 4^ 

100) 679 4 4^ 

6 15 10 

10. 637 11 0, at 5f 

H 

3187 15 
531 5 10 

100 )3719 10 

37 3 9| 

11. 17 7 0, atSi 

Jk 

52 1 

8 13 6 
100)60 14 6 

12 If 



Haftfr^ £ $, d, 

12. S99 10 0, at4| 

5 

4497 10 d 

j... 224 17 6 

100) 4272 12 6 

42 14 6^ 



13. 



37 6 0, at a 
^ 



149 4 

18 13 

100) 167 17 

1 13 ^ 



14. 



634 4 0, at7i 



3739 8 
133 11 



100) 3872 19 
38 14 7 



15. 



671 19 6, at 41 
M 



2687 18 
167 19 10^ 

100 )2855 17 10^ 

28 11 2 



16. 10 10 0, at 6 

g 

100 )63 
12 7i 



SIMPLE INTEREST* 
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Exer, £ t. 


d. 


^xer. £ t. 


d. 


17. 81 10 


0, at4| 
5 


21. 24 18 


9, at 6 
6 


407 10 
f.. 20 7 

387 2 



6 

6 

2 y. 5 m. 


149 12 
2 m.=^ 24 18 

100)124 13 

1 4 


6 
9 

9 
lli 



774 5 
4m. == J 129 10 
lm.=| 3 2 5 2^ 

100) 935 11 0^ 

9 7 li 



18. 



24 0, at 5^ 
H 



120 

6 

126 

4m.=^ 42 

100)168 



1 13 7i 



19. 



H — 4' 



419 7 9, at 4| 

If 

1677 11 
, 104 16 11: 
, 52 8 5J 



1834 16 



6 m. =1917 8 2j 
4m.== |611 12 li 

100)3 36^15"^ 

33 12 9| 



20. 



493 16 8, at 6 
6 



2963 

4m.=J987 13 4 

4m. .. . 987 13 4 

100 )4938 6 8 

49 7 8 



22. 427 8 8, at5| 

6 

2564 12 
i ... 106 17 2 

2457 14 10 
4m.=i 819 4 11: 
lm.=i 204 16 2\ 



100 )3481 16 
34 16 4:i^ 



23. 



92 12 0, at 61 
6i 



555 12 
46 6 



601 18 

6m.=:i300 19 

4m.=r ^ 200 12 8 

100 )1103 9 8 

11 8i 



24. 



25 0,at5 
5 



125 

62 10 

31 5 

110 )218 15 

2 3 9 
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SIMPLE IKTEBEST. 



Exer, £ ». d. 

25. 651 0, afc4i 

^ 

2604 
325 10 

2929 10 

r)m.=il464 15 

lm.=i 244 2 6 

100) 1708 17 6 

17 1 9i 



26. 



584 18 8, at 3^ 



1754 16 
73 2_4 

1827 T8 4 

913 19 2 

456 19 7 

100) 3198 17 1 

31 19 9i 




Bxer, £ $. 


d. 


27. 4 7 


6, at 6 




6 


26 5 





4 m.=^ 8 15 





lm.=j2 3 


9 


100)10 18 


9 



2 2^ 



28. 



52 10 0, at 6 
6 



315 

2 m.=j 52 10 

100) 367 10 

3 13 6 



(Arithmetic, page 329.) 

29. Interest for a year=£22 - 16 - 6. Then, as 365 

days : 31 day8::£22 - 16 - 6 ; or, as 366 : 31:: 
5478(«, : 465icZ., or ^1 - 18 - 9^. 

30. Interest for a year = £60 ; and £60 -^ 365 = 

- 3 ' 3f|<2., the interest for one day. 

31. Interest for a year=£35. Then, as 365 days : 89 

days::£35:£8-10-8i. 

32. Interest for one year=£22 - 17 - 3 

days : 264 days :: £22 - 17 - 3 
the interest for 26 days. 

33. Interest for one year=£25 - 14 - 91-. 

days : 171 * days :: £25 - 14 - 9^ 
the answ^er. 



Then, as 365 
£16 -10-9, 

Then, as 365 
£12 . 1 . 2, 



* In this, aad in the like questions that follow, both In interest 
and discount, the number of days will be found in the maimer 
pointed out in the Arithmetic, f>age 72 : and the master will be able 
to check this part of the pupil's work by means of the solutions 
here given, as the number of days in each ezexcise will be found 
mentioned in its solution. 



SIMPLE IKTEBEST. 
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Uxer. 

S4. Interest for one year=je3 - 7 - 1^. Then, as 865 
days : 136 day8::£3 - 7 - 1^ : £1 - 5 - 0, the in- 
terest reqnired. 

35. Interest for ono year=£28 - 9 - 8^. Then, as 365 

days •. 141 days::£2 - 11 - 9J : igl - - 0, very 
nearly. 

36. Interest for one year=£49 - 10 - 2|. Then, as 365 

daya : 173 days : £49 - ;iO - 2^ ; £23 - 9 - 4, the 
answer. 

37. Interest for one year=£2 - 8 - 7J. Then, as 365 

days : 130 days :: £2 - 8 - 7i : £0 - 17 - 3f, the 
interest reqnired. 

38. Here, the time is 1 year, 315 days ; and the interest 

of £15 - 15 - for a year is 18«. 10|cZ. Then, as 
365 : 315 :: 18«. lOjci. : 16/?. 3|rf. Lastly, by 
adding together the two results, 18«. 10|d and 
16«. 3|i., we get £1 - 15 - 2^. 

39. Here, the time is 2 years, 100 days ; and the interest 

for 1 year is £2 - 8 - 0, and conseqaently, for 2 
years, £4 - 16 - 0. Then, as 365 : 100 :: £2 - 8 - 
: 135. l|d. Lastly, £4 - 16 - + 13«. l|d.= 
£5 - 9 - 1|, the whole interest. 

(Arithmetic, page 280.) 



40. 



£ t. d. 


648 15 6 


176 days 


3888 


4536 


648 


88 for 10«* 


44 ... be. 


4 ... 6d, 



1 
1 

TIT 



114184 
. 38061 
. 3806 
. 380 

15|6431 

£15 12 lOi 
J, correction. 

£15 12 10 

Otherwise: Divide £114184 
by 7300 



Exer. 

41. 14x12=168, and 168 
X 224=37632. Then, 

37632 
i ... 12544 

tV... 1254 
T^... 125 

•«1555 



£0 lu 3| 
Or, divide 37632 by 73000. 
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SIMPLE INTEBEST. 



Exer» £ $. d. 

42. 688 18 4 

168 days 

5504 
4128 
688 

84 for lOs. 

42 ... 5^. 
28 ... 3«. M. 

115738 

12,twice the rate. 



1388856 
i ... 462952 

tV... 46295 
. . 4629 

19|02732 

£19 6 



1 
1^ 



£19 6 



. 



correction. 



43. 



884 


8 8 


239 


days 


7956 




2652 




1768 




80 for 68. Sd. 


24 


... 28. 



211380 
i ... 70460 



1 



Ttr ••• 



7046 
704 



28|9590 



£28 19 2: 



I, correction. 



£28 19 li 



Exer. £ s. d. 

44. 4868 15 
146 days 

29208 
19472 
4868 

73, fop 10«. 

36 ... 5«. 

710837 

13,twioe the rate. 



9240881 

4.. .3080294 

tV... 308029 

tV. .. 80803 

126|60007 

£126 12 
3, correction. 

£126 11 .9 



45. 107 days 

£66 8*. 

642 
642 
21, for 4^. 

21 , 

7104 
11, twice the rate. 



78144 
^ ... 26048 
tV... 2606 
tV-.. 260 



1107057 



£1 



1 5 



SIMPLE INTEREST. 
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Exer. 

46. By multiplying £14 by 
18 (=6x8), and di- 
yiding by 100, we get 
£2 - 10 - 4|, the in- 
terest for three years. 
Then, 

122 days 
£14 

1708 
12 



1 



20496 
. e832 
. 683 
. 68 

-28079 



£0 6 7i 

Lastly, add the two re- 
sults together. 



47. 



12654 

jy .. . 1265 

13919 

12x4+2 ..._ 50 

1|3869 

£1 7 8J 



Exer, £ s. d, 

48. 593 12 6 

170 days 

41510 
693 

85, for 105. 
21, ... 25.6c?. 

100916 
^... J^092 

111008 
100x4 +4 40^ 

il|0604 



£11 
Correction 

£ir~i 



L 1 2* 

ion» t 

2i 





49. 




374 5 
272 days 

748 


180 days 






2618 


£70 65. 






748 


12600 






68, for 65. 


36, for 45. 






101796 


18, ... 25. 




tV. 


.. 10180 



111976 
101x4+3 ... 407 

11|1569 



I 



£11 3 1^ 
Correction^ 

£11 3 \\ 
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SIMPLE INTEREST, 



Exer. 

50. 



£247 

86 days 

1482 
1976 



Tff 



21242,for4p. cnt. 
10621, ...2 

31863,... 6 

. 3186 



35049 
31x4+ 3 f27 

3|4922 



£3 9 10 



Exer. £ 8. ek 

52, 176 11 4 

161 days 

176 
1056 
176 

80, for lOs. 

8, ... la. 

3, ... 4id, 

28427, for 4 p. cnt. 



TXT 



39x4. 



7107, 
3553, 

39087, 
3909 . 

42996 
. 156 

4|2840 

£4 5 8 



61. 



139 days 

£30 2s. 



Try 



4170 
14, for 25. 

4184, for 4 p. cnt. 
2092, ... 2 

6276, ... 6 

628 



6904 

6x4+1 25 

*6879 

£0 13 9 



1 
5i. 



SIMPLE INTEEEST. 51 



(Arithmetic, page 233.) 
Exer, 54. 
£ 8. d. Days, Dr. Or. 

May 19, To 512 12 6x244 125080 

Ang. 23, To 273 8 x 148 40463 

Oct. 4, To 186 10 0x106 19769 

Nov. 18, To 272 5 Ox 61 16607 

June 13, By 400 18 0x219 87797 

Nov. 8, By 680 Ox 71 48280 

Dec. l,By 73 5 Rx 48 3518 

201919 139595 
139595 

62324, for 4 p. c. 
i ... 31162 , ... 2 

93486, ... 6 

•^ ... 9349 

102835 
93x4+2 ... 374 

10|2461 

£10 4 11- 
Correction, 

Interest, £10 4 11 



1>2 



52 SIMPIiS INTEREST. 



(Aiitlimetic, page S3i.) 
JExer, 56. 
£ s. d. Days* Dr Or, 

Sep. 3, To 1280 3 11 x 296 378938 

Dec. 21, To 793 18 0x187 148469 

Jan. 27, To 1040 5 0x160 166037 

Mar. 26, To 838 14 2x 92 77161 

Sept.l9, Byl610 10 0x280 422940 

Mar. 20, By 1248 8 Ox 98 122343 

May 26, By 912 16 8x 32 29211 

760695 674494 
674494 

186101, for 4 p. c. 
i ... 46626, ... 1 

232626, ... 5 

^ ... 23263 

256889 
232x4+2 930 

26|4969 

£25 9 11 
Correction, ^ 

Interest, £25 9 10^ 



SIMPLE INTEREST. 53 

(AritlonetiO) page 334.) 

Mxer, 56. 

Leap'yea/r. £ s. d. JDa/yi, Dr. Cr. 

Feb. 9, To 768 8 9x263 202099 

May 7, To 436 17 6x175 76453 

July 8, To 948 5 10 x 113 107157 

Aug. 18, To 673 11 Ox 72 48496 

April 1, By 419 4 8x211. 88458 

June 27, By 500 0x124 62000 

Sept. 11, By 1533 12 6x 48 7361 4 

434205 224072 
224072 

210133, for 4 p.c. 
i ... 105067, ... 2 ... 
315200, ... 6 ... 
T^t ... 31520 

346720 
315x4+1... 1261 

3 4|5459 

£34 10 11 
Correction, _1, nearly. 

£34 10 10 

Exer. 

'^' ^ ^30 dayB ; f65% ) ^'^ ^^4 : £634 . 15 . 7i 

58. As £5 : £100:: £341 - 5 : £6825. 

59. In a leap-year, the time from January 1 to Septem- 

ber 29, is 272 days. Then, 272 x 5^=1496, and 
365 X 100=36500. Add these together ; and 
then, as the sum, 37996 : 36500 :: £1000 : 
£296 - 12 - 6^. 
60- 2 years, 10 months=34 months ; and 34 x 4=136 ; 
also 12x100=1200. Then, 1200+136=1336; 
andasl336 : 1200:: £627 - 18 - 6 : £564 - - 1. 

61. ^500— £460=£40, the interest. Then, 

as £460 : £100 ) , -, o^a «« j 

£4^ :£40 ( ::ly«a^ : 1 year, 340^ days. 

62. Here, £2280-£2000=£280, the interest. Then, 

afl £2000 : £100 \ ... ^^^ . . ^^^^ 

£3i .£28or-^y®*'^-^y®*™- 



54 SIMPLE INTEREST. 

Exer, 

63. Theamountof jC780,at£l - 2 - 9 is £887 - 5. Then, 
afi£887 - 10 : £100 



£5i : £120 



:: 1 yr. : 2 yrs. 210^ days. 



^' ^' %m^ ; koTl •• ^2000 : £14 . 10 . 10^. 

65. £1 - 2 - 9-.£i=2*. 9i., the interest. Then, 

^£? ^^^ ; iloD ••2^- ^^- : ^4.4. 7A. 

66. 147043-100749=46294 ; 202426-147043=65383 ; 

and 282134-202426=79708. Then, as 100749 
: 46294:: 100 : 45*95, nearly ; as 147043 : 55383 
::100 : 37*664; and, as 202426 : 79708 :: 100 
: 39*376. 
^T. 138235-102987=35248; 162403-138235=24168; 
and 164363-162403=1960. Then, as 102987 : 
35248:: 100 : 34*226, nearly; as 138235 : 24168 
::100 : 17-483; and, as 162403 : I960:: 100 : 
1*207, nearly. 

68. 16262301-14391631 = 1870670; and 18526567- 

16262301 = 2264266. Then, as 14391631 : 
1870670 :: 100 : 12*998; and, as 16262301 : 
2264266::100: 13*923. 

69. 7767401 - 6801827 = 965574 ; and 8205382 - 

7767401=437981. Then, as 6801827 : 965574 
:: 100 : 14*196, nearly ; and, as 7767401 : 437981 
::100 : 5*639, nearly. 



5o 



DISCOITNl^. 

(ArithmetiQ, page 287.) 



Exer, 1. This bill is due 

October 4!tli; and from 

June 9tb till this date, 

there are 11!^ days. Then, 

£416 3 4 

117 

2912 

416 
416 

19,for3«.4c?. 

48691 
^ .. . 4869 

53560 
48x4+ 3 195 

5|3365 



i65 6 8|, discount. 
Take this from the given 
amount) and the remainder 
will be the answer. The 
same is to be done in all 
the remaining questions, 
except the 16th and 17th. 

Exer. 2. Here, the days 
from Nov. 12th till Feb. 
8th, are 88. Hence, 
£56 

_88 

448 
448 

4928 

9, twice the rate. 



44352 
^... 14784 



1 



1478 

148 

•60762 



Exer, 3. In this exercise, 
the bill is due on the 17th 
of December; and between 
the 3rd of Octobier and this 
date, there are 75 days. 
Then, 

£218 11 8 
75 

1090 
1526 

37, for 10^. 
6, ... Is.Sd, 



1 
To •• 



16393 
1639 



18032 
16x4+1 65 

117967 



£1 15 11^, discnt. 



Exer. 4. Prom July 10th 
till Oct. 25th, there are 
107 days. Then, 
£607 3 4 
107 

4249 
607 

18, for 3*. 4c?. 

64967 

11, twice the rate. 



£0 12 1|, discount. 



714637 

tV... 23821 
2382 

9| 79052 

£9 15 9^, discount. 



1 

TTT 



56 



DISCOUNT. 



Exer, 6. From May dth 
till Dec. 8tli, there are 213 
days. Then, 

£895 12 
213 

I§8S 

895 
1790 

106, for lOs. 
21, ... 28, 

190762 
. 63587 
6359 
636 . 

26|1344 
;^26 2 8i 

f, correction 

£26 2 7i, discount. 



4 
1 

TIT 



EoRer. 6. Between Nov. 
30th and Feb. 28th, there 
are 90 days. Then, 

£16 10 
90 

1440 

45, for lOs, 

1485 
12i 

17820 

742 

18562 
4 ... 6187 
tV •• 619 

iV... 62 

•25430 



jEx&r,7. From Jnne 11th 
till Sept. 9th, there are 90 
days. Then, 

£588 12 8 
. 90 

52920 

45, for lOs. 

•/, ... sMt 
O, ... OCb. 



h 






52977, for4 p. c. 
26488, ...2 

79465, ...'S 

7946 



87411 
79x4+ 2 318 

8|7093 



£0 5 1, discount . 



£8 14 2 



I 



correctn. 
£8 14 2, discount. 

JSxer, 8. Between June 
19th and Jan. 28th, there 
are 223 days. Then, 
£486 18 8 
223 

1458 
972 
972 

111, for 105. 
74, ... 68, Sd. 
22, ... 28. 



108585, for 4 p.c. 
27146, 



tV 



135731, 
13573 



1 
5 



149304 
135x4+3 543 

1 4|8761 

£14 17 6i 

^^, correctn. 

£14 17 6, discount. 



DISCOUNT. 



57 



J^arer. 9. From Jane 4tli 
till Sept. 28th, there are 
116 days. Tlieii^. 

£875 5 8 
116 

6250 
875 
875 

23, for 4i8. 

10, ... Is. 8d. 



1 

T(7 

1 

TIT 



101633 
. 33844 
. 3384 
. 338 

13|9099 



£13 18 2 



J, correction. 



£13 18 2, discoTint. 



Exer. 10. From March 
25th till June 11th, there 
are 78 days. Then, 

£388 2 6 
78 

3104 
2716 

__10, for 2s. 6e^. 
30274, for 4 p. c. 
15137, ...2 

46411, ... 6 

-^ ... 4541 

49952 
45x4 +2 182 

4|9770 



£4 19 6^, discount, 
nearly ; the correction be- 
ing abont half a farthing. 



. Exer, 11. Between Sept. 
12th and Jan. 19th, there 
are 129 days. Then, 

£1000 
129 

129000 

11, twice the rate. 



1419000 
..473000 
.. 47300 
.. 4730 

19|44030 

£19 8 91 



1 
1 

TTF- 
1 



r, correction. 



£19 8 9i, diseoant. 



Exer, 12. From June 
3rd till Nov. 30th, there 
are 180 days. Then, 

£568 12 9 
180 

45440 

568 

90, for lOs, 
22, ... 28, 6d. 
^, ... od. 



1 
1 

1 
TU 



102354 

34118 

3412 

341 

14|0225 
£14 5i. 

[,correction. 

£14 5, discount. 



D3 



58 



DISCOUNT. 



JSxer, 

X3. £447 12 6 
171 

447 
3129 
447 

85, for 10«. 
21, ... 25. 6d. 

76543 

11^, twice the rate 



841973 
38271 

880244 
i... 293415 
tV... 29341 
V^. .. 2934 

12|05934 

£12 1 2i 

^ , correction. 

£12 1 27 dificount. 

Exer, 14. Between May 
8tli and November 3rd, 
there are 179 days. Then, 
179 
£22 10*. 

358 
358 
89, for lOs. 

4027 
13, twice the rate. 

52351 
i... 17450 
tV- • 1745 



71720 



£0 14 4, discount. 

ExcTi 15. From April 
19th till Angust 12th, there 
are 115 days. Then, 



£649 13 4 
115 

3245 
649 
649 

57, for 10a. 
J.9, ... 3«. 4i. 

"74711 

11, twice the rate. 

821821 
^ ...273940 
■^.„ 27394 
tV... 2739 



11125894 

£11 5 2i 

J, correction. 

£11 5 27 discount. 

Exer. 16. £24 - 16 X 5^ 
=£136 . 8 ; which divide 
by 100. 

Exer. 17. £549 

32 

1098 
1647 
17568 

5856 

586 

59 

2|4069 
£2 8 H 

£970 18 4 
5 

4854 11 8,for5p.c. 
242 14 7 ,... j... 

4611 17 1,... 4|... 
2305 18 6^. . 6 m. 
384 6 5...1 



3 ••• 



1 

TTJ 



18v 



. « • 



100) 7302 2 0^ 

£73 5,disQonnt 



DISCOUNT. 59 



MetTiod of finding (he True Aijswers to the 

Exercises in Discount, 
Exer. 

1. 117 X 4=468, and 36500 + 468 = 36968. Then, as 

36968 : 36500 ::i^416 - 3 - 4 : £410 - 17 - 11^. 

2. 88 X 4^ = 396, and 36500 + 396 = 36896. Then, as 

36896 : 36500:: £56 : £55 - 7 - llf. 

3. 76 X 4 = 300, and 36500 + 300 = 36800. Then, as 

36800 : 36500 :: £218 - 11 - 8 : £216 - 16 - 0^. 

4. 107x5^=588^. Then, 36500 +588i=37088A; and, 

afl37088i : 36500:: £607 - 3 - 4 : £597 - 10 - 7f 

5. 213x6=1065. Then, 36500+1065=37565; and, 

as 37565 : 36500:: £895 - 12 : £870 - 4 - 2:jr. 

6. 90x6i=662i, and 36500+ 562^ =37062^. Then, 

as 37062^ : 36500:: £16 - 10 : £16 - 5, nearly. 

7. 90-x 6=540. Then, 36500 + 540=37040; and, as 

37040 : 36500 :: £588 - 12 - 8 : £580 - 1 - 0^. 

8. 223 X 5=1116, and 36500+1115=37615. Then, as 

37615 : 36500 :: £486 - 18 - 8 : £472 - 9 - llf. 

9. 116x5=580. Then, 36500+580=37080; and, as 

37080 : 36500 :: £875 - 5 - 8 : £861 - 11 - 10^. 

10. 78x6=468. Then, 36500+468=36968; and, as 

36968 : 36500 :: £388 - 2 - 6 : £383 - 4 - 2|. 

11. 129 X 5i=709i, and 36500+709^=372094. Then, 

as 37209^ : 36500 :: £1000 : £980 - 18 - 7|. 

12. 180x5=900, and 36500+900=37400. Then, as 

37400 : 36500 :: £568 - 12 - 9 : £554 - 19 - 1. 

13. 171 X 5|=983J. Then, 36500 + 983^=37483^ ; and, 

a837483i : 36500:: £447 - 12 - 6 : £435 - 17 - 8. 

14. 179x6^ = 1163^. Then, 36500 +1163i = 37663^: 

and,as37663i : 36500:: £22 . 10 : £21 - 16 - 1^.' 

15. 115 X 5^=632^. Then,36500+632i=37132i ; and, 

as 37132^ : 36500 :: £649 - 13 - 4 : £638 - 12. 

16. As 105i : 6i:: £24 - 16 : £1 - 5 - lOJ. 

17. 32x5=160, and 36500 + 160 = 36660. Then, as 

36660 : 160:: £549 : £2 - 7 - 11. 

18. 19x4J=90J. Then, 1200+90^=1290^; and, as 

1290^ : 1200 :: £970 - 18 - 4 : £903 - - Of. 



60 

EXCHANGE. 

(Aiithmetio, page 244.) 

Exer. 1. 943-5-52^=1 ?-98, nearly. 

2. 943-^15|=60|(£., nearly. 

3. 943-5.66=14-29. 



CHAIN RULE. 

(Ajithmetic, page 849.) 
Exer, 4. 

Petersburg, rubles 12000 = ? English ; 

English, £1 = 24 fr. 65 c. Paris ; 

Paris, francs 300 = 137^ fl. Dutch ; 

Dutch, florins 33 = 40 marks, Hambro' ; 

Hambro', marks 100 = 89 fl. 70 or. Vienna ; 
Vienna^ creutzers 185 = 1 ruble, Petersburg : 

Or, by reduction, by multiplying the francs by 100, and 
the third term by 2 to remove the fraction — 

Kubles 12000 = P English ; 
English £1 = 2455 centimes ; 

Centimes 60,000 = 275 florins ; 
Florins 33 = 40 marks ; 

Marks 100 = 8970 creutzers ; 

Creutzers 185 = 1 ruble. 

Hence, the value of the 12000 rubles, in English money, 
would be obtained by dividing the continual product 
of the numbers in the first column, by that of those 
in the second column. By merely indicating these opera- 
tions, however, by means of the signs, the work may be 
contracted in the foUowing manner : -^^^^^v^-^^ 

= — T|-^y^«J^^ (by dividing the first figure above 
by 10, 10, 4, and 5, and by dividing the fourth figure 
below by 10, the third by 10 and 4, and the first by 5)= 

^^^^nrJ— (by dividing the third figure above and 
below by 3, the second figure below by 5, 5, and 11, and 
the third figure above by 11, the fourth by 5, and the 
fifth by 5). Then, the continual product of the num. 



PAB OF EXGHAKGE. 61 

bers in the upper line is 266400000, and the prodnct of 
those in the lower line is 146809 ; and, dividing the 
former by the latter, we get £1814 - 12 - 0^. 

Again, the valae of 12000 rubles, at Sa. 0^., is 
£1825 ; and the difference between this and the former 
result is £10 - 7 - 11^, the answer. 



PAR OF EXCHANGE. 



(Aiithmetio, p. 2S0.) 

Uxer, 6. British pence ? = 1000 rees ; 

6400 rees = 203 grains fine gold ; 

22 grains fine = 24 gr. British standard ; 
6760 grains B. S. = 1 ft). Troy ; 
40 lbs. Troy = £1869 ; 

£1 = 240 pence: 

1000 X KB X «4 X 1 X 1860 X »40 MS X M X 1860 X M /v „ J' • j:«^ /Ji^x 

eioo X » X 57no^~46 = -mxmx 678X4 (by CUviamg nirst 

antecedent and consequent by 100, and by dividing first 
and last antecedents and third and last consequents by 

10) = sTx^xM (^J dividing the second antecedent and 
first consequent by 8, the second and fourth antecedents 
by 3 each, and the third consequent by 9, and the last 
antecedent bv 2 and 4, and the second consequent by 2, 
and the last by 4) = ^^g|g^ = 67*36 pence per milree. 

Hxer, 6. Hambro' banco = £1 , 

5 shillings and 2 pence = 1 ounce B. S. 
40 ounces B. S. = 37 ounces pure silver; 

451 ounces pure silver =s 60 marks Cologne ; 
1 mark Cologne pure = 27f Hambro' marks 
silver himco : 

t4ox8yxeox^^»- = axyxisxiu r^^ divioini? the first ante- 

8tX40X4»l 31X4ftl ^ -^ *""© ** ^ x dm 00*1.0- 

cedent and consequent by 2, the first antecedent and 
second consequent by 40, and by dividing the third, and 
multiplying die last antecedent by 4) = VaVsV =13 
marks 3^ schillings, nearly. 



62 



COMPOUND FELLOWSHIP. 

(Arithmetio, page 252.) 

Exer, 1. Here, the respective products of the stocks 
and times are £1400 and £1600 ; the sum of which is 
£3000. Then, 

As £3000 : £1400:: £331 - 12 - 6 : £154 - 15 - 2, and 
£3000 : £1600 :: £331 - 12 - 6 : £176 - 17 - 4. 

2. Here, the products of the respective stocks and 
times are £1360 and £1680, the sum of which is £3040. 
Then, 

As £3040 : £250:: £1360 : £111 - 16 - lOJ, and 
£3040 : £250 :: £1680: £138- 3- l| 

3. In this question, the products of the respective 
stocks and gains are £2486 - 5, £2010, and £3074 - 5. 
The sum of these is £7670 - 10. Then, 

As £7570 - 10 : £439 - 18 - 8 ; or, by reduction, 
1816920 : 105584 :: £2486 - 5 : £144 - 9 - 7i ; 
1816920 : 105584 :: £2010 : £116 - 16 - 1 ; 
1816920 : 105584:: £3074 - 5 : £178 - 12 - U|. 

4. Here, the products of the stocks and times are 
£3210, £2854 - 10, and £5362 - 10 j and the sum of 
these is £11427. Then, 

As £11427 : £370 :: £3210 : £103 - 18 - 9^- ; 
£11427 : £370 :: £2854 - 10 : £ 92 - 8 - 0^ ; 
£11427 : £370:: £5362 - 10 : £173 - 12 - 8^. 

5. Here, the several products are £5831, £2515 - 10, 
and £5404 -13-4, the sum of which is £13751 - 3 - 4. 

Then, 

As £13751 . 3 - 4 : £386 - 15 ; or, by multiplying 
both by 12, 



£165014: £4641:: £5831 
£165014 : £4641 ::£2515 - 10 
£165014 : £4641 :: £5404 - 13 - 4 



£163 . 19 - 11 ; 
£ 70 . 14 . llj ; 
£152. 0-1^. 



INVOLUTION. 63 

Exer. 

6. Here, the products are j66344 - 5, £5478 • 13 - 1^, 
and £5241 ; and their sum is £17063 - 18 - 1^. Then, 

As £17063 - 18 - U : £568 - 15 ; or by reduction, 
8190675 halfp. : 2 73000 halfp.:: £6344 - 5 . : 

£211 -9. If; 
8190675 halfo. : 273000 halfo.:: £5478 - 13 . U : 

£182 . 12 - Ij ; 
8190675 halfp. : 273000 halfo.:: £5241 - - : 

£174 . 13 . 8^. 

7. Here, the products are £5193 - 8 - 9, £6232 - 2 - 6, 
and £8309 - 10 ; and their sum is £19735 - 1 - 3. Then, 

As £19735 . 1 - 3 : £686 - 1 - 2; or, by reduction, 
4736415rf. : 164654(i. :: £5193 - 8 - 9 : £180 - 10 - 10 ; 
4736415d. : 164654c?. : : £6232 - 2 - 6 : £216 - 13 - ; 
4736415^ : 164654d. :: £8309 - 10 - : £288 . 17 - 4. 



INVOLUTION. 

(Arithmetio, page 2U.) 

Exer. 1. 678 x 678=459684. 

2. 119 X 119=14161, the second power; and 
14161 X 119=1685159, the third power. 

3. 75 X 75=5625, the second power; and 
5625 X 5626=31640625, the fourth power. 

4. 86 X 86=7396, the second power ; 

7396 X 7396=54700816, the fourth power ; and 
54700816x86=4704270176, the fifth power. 

The answer would have been found with equal faci- 
lity, by multiplying the second power by 86 to find the 
third power, and the third power by the second, to find 
the fifth. The third power is 636056. 

5. 9 X 9=81, the second power ; 

81 X 81=6561, the fourth power ; 

6561 X 6561=43046721, the eighth power ; and 

43046721 X 9=387420489, the ninth power. 

The following are the other powers of 9 below the 
ninth : Third power, 729 ; fifth power, 59049 ; sixth 
)ower, 531441 ; seventh power, 4782969. 



64 INVOLUTION. 

Exer. 

6. The sixth power of the numerator is 64, and the 
same power of the denominator, 729. Hence, the answer 

19 6 4 

7. By reducing 2| to an improper fraction, we ob- 
tain ^ . Then, the fifth power of 11 is 161051, and the 
fifth power 4 is 1024. Hence, the answer is ' f^gj^ ; 
or, by redaction to a mixed number, l$7-i^^. 

3* 3f ' ^7 reduction to an improper fraction, becomes 
^ ; and, by raising both terms to their fourth powers, 
we get g||g|^ ; or, by reduction to a mixed number, 

9. 4-367 X 4-367 = 19-070689, the second power. 
Then, the rest of the work, for seven places of decimals, 
by the contracted method, will stand thus :*-r 

19-07068900 

986070-91 

1907068900 

1716362010 

13349482 

114424 

15256 

1716 



363-6911788, or 
363-691179, nearly 

10. 103 X 1-03=1-0609, the second power. Then, 

1-0609000 
9060-1 

10609000 

636540 

9548 



1-1255088, the fourth power. 
88055211 

11255088 

1125509 

225102 

56275 

5628 

90 

9 



1-2667701, the eighth power. 
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1-2667701, the eighth power. 
10776621 

12667701 

2533540 

760062 

76006 

8867 

887 

1 



16047064, the sixteenth power. 
301 



1-6047064 
481412 



1*6528476, or [power. 

1*652848, nearly, the seventeenth 

Exer. 

11. 1035 X 1035 = 1-071225, the second power. 
Then, 

10712250 
522170-1 

10712250 

749858 

10712 

2142 

214 

54 



1-1475230, the fourth power. 
325741 1 

11475230 

1147523 

459009 

80327 

5738 

229 

34 



1-3168090, the eighth power. 



66 .INVOLUTION. 



1-3168090, the eighth power. 
908613-1 



13168090 

3950427 

131681 

79009 

10534 

119 



1-7339860, the sixteenth power. 
5221701 



17339860 

1213790 

17340 

3468 

347 

87 



1-8574892, or [power. 

1*857489, nearly, the eighteenth 



Exer. 



12. For the several powers of 1*04, the teacher may 
have reconrse to Tahle I. at the end of the Arithmetic, 
looking for the index of the power in the first colamn, 
and for the power itself in the third column. 

13. 10475 X 1-0475^109725625, the second power. 
Then, 

109725625 
52652790-1 

109725625 

9875306 

768079 

21945 

5486 

658 

22 

5 



1-20397126, the fourth power. 
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1-20397126, the fourth power. 
62179302-1 

120397126 

24079425 

361191 • 

108357 

8428 

120 

24 

7 

1*44954678, the eighth power. 
97645944-1 

144954678 

57981871 

5798187 

1304592 

72477 

5798 

870 

101 

13 



210118587, the sixteenth power. 
87645944-1 

210118587 

84047435 

8404743 

1891067 

105059 

8405 

1261 

147 

17 [power. 

3-04576721, the twenty - fourth 

14. For the several powers of 1*05, recourse may be 
had, as in Exercise 12, to the first and fourth columns of 
Table I. 

The easiest method of working the question without 
the table, is to find successively the second, fourth, 
eigbtb, sixteenth, and thirty-second powers, and to di- 
vide the last by 1'05. 



68 INVOLUTION. 

Easer, 

15. 1056 X 1055 = 1113025, the second power. 



Then, 



111302500 
5203111 

111302600 

11130250 

1113025 

333907 

2226 

557 

1-23882465, the fourth power. 
56428832-1 

123882465 

24776493 

3716474 

991060 

99106 

2478 

496 

74 

6 



1-53468652, the eighth power. 
256864351 

153468652 

76734326 

4604060 

613875 

92081 

12277 

921 

77 

3 

2-35526272, the sixteenth power. 
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2-35526272, the sixteenth power. 
256864351 

235526272 

117763136 

7065788 

942105 

141316 

18842 

1413 

118 

. [power. 

3-61458995, the twenty - fourth 
5203111 

861458995 

86146899 

3614590 

1084377 

7229 

1807 



402312897, or [sixth power. 

40231290, nearly the twenty- 

Exer. 

16. 1-07 X 107 = 11449, the second power; and 
1-1449 X 11449=1-31079601, the fourth power. Then, 

1-310796010 
106970131 

1310796010 

393238803 

13107960 

917557 

117972 

7865 

13 

1-718186180, the eighth power. 



70 INVOLUTION. 



1718186180, the eighth power. 
81681817-1 

1718186180 

1202730326 

17181862 

13746489 

171819 

137455 

10309 

172 

137 

2-952163749, the sixteenth power. 
947361269-2 

5904327498 

2656947374 

147608187 

59043^7 

295216 

177130 

8856 

2066 

118 

26 



8-715270798, or [second power. 
8-7152708, nearly, the- thirty- 
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BXTBACTIOIT OF THE SQUARE BOOT. 

(Arithmetic, page 269.) 



Exer, 
1. 

42 ) 
2 



5 ( 2-236068 
4 

100 

84 

1600 
1329 



Exer, 
3. 



443 ) 

_3 

4466 ) 27100 
6 2 6796 

3040 
2683 

367 
358 



447? ) 



2. -60 ( 70710678, or 

4^ -7071068, nfiarly. 

1407 ) 10000 
_7 9849 

14141 ) 16100 
1 14141 



14142 



9690 
8485 

1105 
990 

115 
113 

2 



•70 ( 
64 

600 
489 



•8366600 



163 ) 
3 

1666 ) 11100 
6 9996 

16726 ) 110400 
6 100356 

1673? ) 100440 
100396 

44 



4. 07 ) '2646751 
4 

46r300 
_6 _276 

624 ) 2400 
_4 2096 

5285 ) 30400 
6 26425 

6290 ) 39760 
37035 

2715 
2645 

-70 
52 
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EXTRACTION OF THE 



6. -06 f -324494897, or 

_4t -32449490, nearly. 

44 ) 200 
A _176 
484 ) 2400 
_4 1936 

4889 



9 



) 



46400 
44001 



4898 ) 



23990 
19594 

4396 

3918 

478 

440 

38 
34 

4 



Exer, 

7. 



48 ) 
8 



7'85 (28-01785 
4 

385 

384 



6601 ) 10000 
1 5601 



6. -00^60 1 -0774597, 
49 1 nearly. 



560? ) 43990 
39219 

4771 

4482 

289 
280 

~9 



147 ) 

7 

1544 
4 



1100 
1029 



) 



1549 ) 



7100 
6176 

9240 
7742 

1498 
1393 

105 
108 



8. 78'-50f 8-86002257, 
64 \ or 8-8600226, 
168)1450 I nearly. 
_8 1344 

1766 ) 10600 
6 10596 

177200 ) 400000 
354400 

45600 
35440 

10160 
8860 

1300 
1240 

60 



J 



SQUAJl^ 809S. 
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Exer. 

9. 5'62 ( 2370653918 

_i 

43 ) 162 

J i!? 
467 ) 3300 

_7 3269 

47406 ) 310000 
6 284436 

474125 ) 2556400 
6 2370625 

1857750 
1422391 

435359 
426717 

8642 
4741 

3901 
3793 

108 



474130 ) 

• • • / 



10. 

3x8 = 24 
J6 

88 ) 800 
8 . 704 



4-898979486, 

nearly; and this is 

to be divided by 8 

^ to find the answer. 



969 ) 9600 
_9 8721 
9788 ) 87900 
8_ 78304 

97969 ) 959600 
9 881721 

97978 ) 778790 
685851 

92^39 
88180 

4759 
3919 

'840 
784 

56 
59 



Exer. 

11. 13'-20 ( 3-633180425 
_^ 

66 ) 420 
_6 J96 

723 ) 2400 
3 2169 

7263 ) 23100 
3 ^1789 

72661 ) 131100 
1 72661 



72662 ) 


584390 






581302 

3088 
2906 

182 
145 

37 
36 

1 


12. 


17'28 
16 


( 41-56921938 


81 


) 128 




1 


81 





825 ) 4700 
5 4125 

8306 ) 57500 
6 49836 



83129 ) 766400 
9 748161 



83138 ) 

• • • • / 



182390 

166276 

16114 
8314 

7800 

7482 

318 
249 

69 
3 



E 
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EXTRACTION OF THE 



Ex&r, 

13. 80x3=2'40rJSS&*?*S 

thisii to be 
dlTidedbySO 
to find the 
.answer* 



26 ) 140 
5 125 



304 ) 1500 
4 1216 



3089 ) 
9 


28400 
27801 


30981 ) 
1 


59900 
30981 


309829 ) 2891900 
9 2788461 


309838 


) 1034390 
929515 




104875 
92951 




11924 
9295 


. 


2629 
2478 



151 
155 



14. l'-37'60 1 117260394, 
1 t nearly. 



21) 
1 


37 
21 


227 ) 
7 


1650 
1589 


to to 


) 6100 
4684 


23446 ) 141600 
6 140676 


23452 

• • • 


) 9240 
7036 




2204 
2111 



93 
94 

This might also be 
wrought by reducing If to 
the improper fraction ^^ , 
and dividing the square 
root of 8x11 by 8. 



SQUAEE BOOT. 
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Exer, 

15. 1'0875 ( 1018577439 
1 

201 ) 375 
1 201 



2028 ) 17400 
8 16224 



20366 ) 117600 
5 101825 



20370 ) 157750 
142595 



15155 
14259 

896 
815 



81 
61 

20 
18 



16. 33 ) 5-7445626465 
25 



107 ) 800 
7 749 



1144 ) 5100 
4 4576 



11484 ) 52400 
4 45986 

114885 ) 646400 
5 574425 



1148906 ) 7197500 
6 6893436 



1148912 ) 3040640 
2297824 



742816 
689347 

53469 
45956 

7513 

6893 

620 
574 

46 



2 
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EXTBACnOH OF THE 



Exer, 

17. 3'33 ( 18-24828?59 
1 



28 ) 233 
8 224 

362 ) 900 
2 724 



3644 ) 17600 
4 14576 

36488 ) 302400 
8 291904 

36496 ) 104960 
72992 

31968 
29197 



2771 
2555 

~216 
182 



34 
32 



18. 6'66 ( 25-80697575801 
4 



45 ) 266 
5 225 



508 ) 4100 
8 4064 



51606 ) 360000 
6 309636 



516129 ) 5036400 
9 4645161 



516138 ) 3912390 
" ' 3612971 

299419 
258069 



41350 
41290 



60 
8 



19. This exercise will be wrought by extracting tbe 
root of 5, as in Exercise 1, and dividing it by 3, the root 
of the denominator. 
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JExer, 

20, 4 X 11 = 44 ( 6-63324958071 

J6 

126 ) 800 
6 756 

1323 ) 4400 
3 3969 

13263 ) 43100 
3 39789 

132662 ) 331100 
2 265324 

1326644 ) 6577600 
4 5306576 

1326648 ) 12710240 
" ' 11939840 

770400 
663324 

107076 
106132 

944 
928 

16 
13 

3 

The root above found is to be divided by 11, to find 
the answer. 

21. Here, 2x3 = 6; the root of which is £6nnd as 
in Exercise 5, except that the decimal point is placed 
after the first fimre of the root. Then, to find the 
answer, the root is to be divided by 3. 

22. By reducing the given number to an improper 
fraction, we obtam |f . Then, by extracting successively 
the roots of the numerator and denominator, we get for 
answer |^, or 1^. 

We might also find the answer in the following 
manner : 1^ =s 1*361 ; the square root of which is 
116, or 1 J, as before. 



78 EXTRACTION OF THE SQUAEE BOOT. 

Exer. 

23. The given number is equivalent to ^^\ the 
square root of which is -^^ , or 3^. 

Or, the given number is equivalent to 11*1 ; the 
square root of which is 3*^, or 3^, as before. 

24. In extracting the root of 11 by the contracted 
method, the several remainders are 2, 11, 439, 4144, 
16444, 317756; 624262, 69935, 236, and 37; and the 
root is 3-31662479035, which is to be divided by 4, the 
root of the denominator, to find the answer. 

25. The given number is equivalent to the improper 
fraction ^. Then,43x7 = 301. In finding the root of 
this, the remainders are 2, 12, 171, 3244, 12199, 178951 ; 
54578, 19879, 2530, and 101 : and therootis 17-349351573, 
nearly ; which is to be divided by 7 to find the answer. 

The answer might also be found by extracting the 
root of 6-14285?. 

26. The given number is equivalent to 794*20; in 
extracting the root of which, the remainders are 3, 10, 
459, 876, 31239, 305776 ; 239598, 14146, 2873, and 55. 

27. Here, the remainders are 0, 2, 24, 246, 2468, 
24579, 235679, 1345679; 123457, 12346, 1235, 124, 
and 13. 

28. The remainders are 0, 26, 169, 4379, 60845, 
427739, 5061584; 332698, 18428, 5857, 20a and 12. 

29. The given number, by reducing the fraction 
to a decimal, and by division into periods, becomes 
2'07'-69'44'44', Ac. : and the remainders are 1, 11, 33, 
463, 17523, 22988, 2298844; 2812199, 218111, 16349, 
1937, 208, and 6. 

30. The remainders are 1, 126, 1, 100, 10000, 
1000000, 9299976; 2299700, 485699, 122899, 14069, 
1361, and 91. 

31. Here, by the necessary preparations, the number 
whose root is to be found, is 3'49'67'-18'1818', &c. : and 
the remainders are 2, 25, 371, 3557, 19217, 51793, 
1439417 ; 3174465, 182643, 32947, 3028, and 36. 
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EXTRACTION OF THE CUBE ROOT. 



JjiMJMl 


\ 


(AiUhmeUo, page 2<3.) 


1. 


• 


4 




16 


123 ( 4-9731899, or 
64 4-97319, nearly 




4 
4 


16 
32 


59000 
53649 




8 
4 


4800 
1161 


5351000 
5114473 




120 
9 


5961 
1242 


236527 
222441 




129 
9 


720300 
10339 


14086 
7419 




138 
9 


730639 
10388 


6667 
5935 




1470 
7 


741027 
45" 


732 
668 




1477 

7 


74147 
45 


64 




1484 
7 


74192 






;4?i 






I. 



8 




64 


517 ( 80259674 
512 




8 
8, 


64 
128 


5000000 
3849608 




16 

8 


1920000 
4804 


1150392 
965405 


« 


2400 
2 


1924804 
4808 


184987 
173898 




2402 
2 


192961^ 
120 


11089 
9662^ 




2404 
2 


193081 
120 


1427 
1352 




24Q6 


193201 
2" 


75 

77 






19322 
2 





19324 
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EXTKACTION 


OF THE 


Exer, 






3. 
9 



81 


900 ( 9-66489384605 
729 


9 
9 


81 
162 


171000 
155736 


18 

9 


24300 
1656 


15264000 
13896125 


270 
6 


25956 
1692 


1367875000 
1117933264 


276 
6 


2764800 
14425 . 


249941736 
223697856 


282 
6 


2779225 
14450 


26243880 
25168329 


2880 
5 


279367500 
115816 


1075561 
838952 


2885 
5 


279483316 
115832 


236599 
223720 


2890 
5 


279599148 
2317' 


12879 
11186 


28950 
4 


27962232 
2317 

27964549 
26* 


1693 
1678 


28954 
4 


15 
J4 


28958 
4 


2796481 
26 


1 



9$9Q2 



2?9§§07 



Ecer. 
4. 
4 

4 
4 


CUBE BOOT. 8 

123'456789 ( 497-93386922 
16 64 

16 59456 
32 53649 


8 
4 


4800 
1161 


5807789 
5114473 


120 
9 


5961 
1242 


693316000 
668132739 


129 
9 


720300 
10339 


25183261 
22312740 


138 
9 


730639 
10388 


2870521 ■ 
2231421 


1470 
7 


74102700 
134271 


639100 
595049 


1477 
7 


74236971 
134352 


44051 
37191 


1484 
7 


74371323 

448' 


6860 
6694 


14910 
9 


7437580 
448 


166 
149 


14919 
9 


7438029 
4 


17 

16 


14928 
9 


743807 
4 


2 



;4937 74?811 



e3 



62 




EXTEACTION 


\ OF THE 


Exer, 
5. 



2 


4 


12'345'678 ( 231-1204185 
8 




2 
2 


4 
8 


4345 
4167 




4 
2 


1200 
189 


178678 
159891 




60 
3 


1389 

198 


19287000 
16015231 




63 
3 


158700 
691 


3271769 
3204710 




m 

3 

690 
1 


159391 
692 


67059 
64100 




16008300 
6931 


2959 
1602 




691 
1 


16016231 
6932 


1357 

1282 




692 

1 

1 


16022163 
139' 


76 

80 




6930 

1 

6931 
1 


1602355 
139 






1602494 






6932 
1 







6933 



Ster. 
6. 
1 

i 
1 


CUBE BOOT. 1 

1'234'567 ( 107-2765724 

1 1 

1 0234567 

2 225043 


2 
1 


30000 
2149 


9524000 
6882248 


300 
7 


32149 
2198 


2641752 
2414860 


307 
7 


3434700 
6424 


226892 
207132 


314 

7 


3441124 
6428 


19760 
17262 


3210 
2 


3447559 
225 


2498 
2416 


3212 
2 


344980 
225 


82 
69 


3214 
2 


345205 
2 


13 
14 


3216 

• • 


34522 
2 





83 



34§?4 



L 



84 

Exer, 
7. 



EXTBACTION OF THE 



. 
3 

3 
3 

6 
3 

90 

95 
5 

100 
5 

1050 
4 

1054 
4 

1058 
4 

io§2 




9 


44-600 ( 3-546323 
27 


9 

18 


17600 
. 15875 


2700 
475 


1725000 
1486864 


3175 

600 


238136 
225954 


367500 
4216 


12182 
11317 

865 

754 


371716 
4232 


375948 
64' 


111 
113 


37659 
64 





37723 



8. 4 X 15*=4 X 225900, the cube root of which (see 
Hxer. 3) is 9*65489384605. Then, to find the answer, 
divide this by 15. 
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Exer. 9. 8 X 9^ =s: 8 x 81 = 648. Hence, the answer 
will "be found by dividing the cabe root of 648 by 9. 
The work for finding the cnbe root of 648 is as 

follows: — 




8 



64 


648 ( 8*65349742187 
512 


1 00 00 


64 
128 


136000 
124056 


16 

8 


19200 
1476 


11944000 
11158625 


240 
6 


20676 
1512 


785375000 
673636077 


246. 
6 


2218800 
12925 


111788923 
89853444 


252 
6 


2231725 
12950 


21885479 
20218167 


2580 
5 


224467500 
77859. 


1667312 
1572540 


2585 
5 


224545359 
77868 


94772 
89859 


2590 
5 


224623227 
1038' 


4913 
4493 


25950 
3 


22463361 
1038 

22464399 
23' 


420 
225 


25953 
3 


195 
179 


25956 
3 


2246463 
23 


16 
15 



26969 



2246486 
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EXTRAOraON 


OF THE 


Ewer. 






10. 

7 



49 


376 ( 7-2176522 
343 


7 
7 


49 
98 


33000 
30248 


14 

7 


14700 
424 


2752000 
1557361 


210 
2 


15124 
428 


1194639 
1092721 


212 
2 


1555200 
2161 


101918 
93756 


214 
2 


1557861 
2162 


8162 
781ff 


2160 
1 


155952? 
151 


349 
312 


2161 
1 


156103 
151 


87 
31 


?162 


156254 

15626 
1 


6 



15627 



L 





CUBE BOOT. 




jRwr. 






11. 





50 ( 3-6840315 


3 


9 


27 


3 


9 


23000 


3 


18 


19666 


6 


2700 


3344000 


8 


676 


3180032 


"SO 


3276 


163968 


6 


612 


162684 


96 


388800 


1284 


6 


8704 


1221 


102 


397504 


63 


6 


8768 


41 


1080 


406272 


22 


8 


44 


20 


1088 


40671 


2 


8 


44 




1096 


40715 




8 






\m 












31 ( 3-1413807 


3 


9 


27 


3 


9 


"4000 


3 


18 


2791 


6 


2700 


1209000 


3 


91 


1168144 


90 


2791 


40866 


1 


92 


29688 


91 


288300 


11268 


1 


3736 


8879 


92 


292036 


2389 


1 


3752 


2368 


9S6 


29578^ 


21 


4, 


9 


21 


d34 


29588 




4 


9 




938 


29§97 




4 


• 




H2 







87 



88 



EXTBA.CTION OF TEE 





4, 

4 
4 

8 

4 



16 

16 
32 

4800 
869 


120 
3 


5169 
378 


123 
3 


564700 
2584 


126 
3 


557284 
2588 


1290 
2 


559872 
78" 


1292 
2 


56065 
78 


1294 
2 


56143 
l" 


1296 


5616 
1 



(50+31=) 81 (4-3267487 
64 

17000 
16507 



1493000 
1114568 

378432 
33639Q 

42042 
89305 

2737 

2246 

491 
449 

"42 
, 39 



5?1§ 

Then, 3-6840315 + 8-1413807 = 6-8254122, and 
6-8254122-4-3267487 = 2-4986635. 
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12. (50-31=) 19 (2-6684016 

2 4 8 

2 4 iToOO 

2 8 9576 



4 1200 1424000 

2 396 1245096 



60 
6 


1596 
432 


66 
6 


202800 
4716 


72 
6 

780 
6 


207516 
4762 

212268 
64' 


786 
6' 


21291 
64 



178904 
170328 

8576 

8542 



34 
21 

13 
13 



792 21355 

6 

??8 

Now, from the last qnestion we find the difference of 
tlie cube roots of 50 and 31 to be 0*5426508 ; and taking 
this from 2*6684016, the root just foand, we get 2*1257508, 
tlie answer. 
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EXTRACTION OF ROOTS IN GENERAL. 



(Arithmetic, page S66.) 



Egser, 1. 





1 
1 

3 




1 

1 
4 




1 

1 
6 




1 

1 
6 


987654321(19-27274478 

1 
977654321 

883871739 


4 
6 


6 
10 


6 
15 


7000000 
91207971 


93782582 
67981030 


10 
10 


15 
20 


210000- 
8034219 


98207971 
2311 13196 


25801552 
24817366 


20 
15 


850000 
542691 


10134219 
15545025 


329321167 
1058398 


984186 
717052 


35000 
25299 


8^2691 
834534 


25679244 
26318835 


33990515 
1077026 


267134 
251046 


60299 
32427 


1727225 
1197090 


51998079 
9218' 


35067541 

38584' 


16088 
14347 


92726 
40284 


2924315 
1636920 


529199 
9314 


3545388 
38816 


1741 
1435 


133016 
48870 


4561236 
48 


538513 
9410 


8684153 
111' 


306 
287 


181880 
5^185 


4609 
48 


5479^3 
33 


358526 
111 


19 


^49065 


4657 
48 


5512 
33 


358637 
4 






4705 
48 


5545 
33 


359$$ 





4753 ^578 

In the foregoing work, the first and second columns 
have been omitted for want of room. The snccessive 
numbers in the first column are 0, 1, 1, 1, 2, 1, 3, 1., 4, 
1, 5, 1, 6, 1, 70, 9, 79, 9, 88, 9, 97, 9, 106, 9, 116, 9, 124 : 
and those in the second, 0, 1, 1, 2, 3, 3, 6, 4, 10, 5, 15, 
6, 2100, 711, 2811, 792, 3603, 873, 4476, 964, 5430, 
1035, 6465, 1116, 7581. 



JSxer, 



EXTRACTION OF |tOOTS IN GENERAL. 91 



2. This exercise znigbt be solved by extracting the 
tenth root of 100, and the tenth root of the resnlt. It 
•will perhaps be rather simpler, however, to extract the 
fourth root of 100, the fifth root of that root, and the 
fifth root of the resnlt. The work in the latter way is 
as follows :— 




3 



9 



27 


100 ( 3162278 
81 


3 
3 


9 
18 


27 
81 


190000 • 
113521 


6 
3 


27 

27 


108000 
5521 


7647900 
7360080 


9 
3 


6400 
121 


113521 
5643 


287820 
252672 


120 
1 


5521 
122 


1191640 
35040 


35148 
25294 


121 
1 


5643 
123 


1226680 
35484 


9854 
8863 


122 
1 


6766 

74 


1262164. 
120* 


1001 
1012 


123 
1 


5840 
74 


126336 
120 


- 


124 


6914 
74 


126456 
l" 





5988 



• • 



12647 



92 



1 



1 




1 



1 



1 


3162278 ( 1-258925 
1 


1 
1 


1 

2 


1 
3 


1 

4 


216227 
148832 


2 
1 


3 
3 


4 
6 


50000 
24416 


6739580* 
5634375 


3 
1 


6 
4 


10000 
2208 


74416 
29264 


1105205 
989104 


4 
1 


1000 
104 

1104 
108 


12208 
2424 


1036800* 
90075 

1126875 
93825 


116101 
112851 

3250 
2611 


60 
2 


14632 
2648 


52 
2 


1212 
112 


17280» 
735 


122070g 
1568 


739 

628 


54 
2 


1324 
116 


18015 
750 


123638 
1576 


111 


56 
2 


144Q* 
3 


18765 
765 


125214 
18 




68 
2 


147 
3 


195?0 
1 


12539 
18 




60* 

• 


150 
3 

153 
3 


196 
1 

197 
1 


12557 





156 198 



* Here, for abbreviatinff the process, two figures are annexed 
in the fifth colnmn, one in the fonrth, and none in the third ; while 
one figore is cut off in the second column, and two in the first The 
like has been done also in other instances. 
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1 



1 



1 


1-258925 ( 104712855 

1 1 


1 

1 


1 
2 


1 
3 


T 
4 


25892500 
21665280 


2 

1 


3 
3 


4 
6 


6000000 
416320 


4227220 
4149964 


6 

1 


6 
4 


100000 
4080 


5416320 
432960 


77266 

60094 


4 

1 


1000 
20 


104080 
4160 


5849280 
7924* 


17162 
12021 


50 

• • 


1020 
20 

1040 
20 


108240 
4240 

112480 
7 


592862 
7973 

600825 
11 


5141 

4808 

333 
301 




1060 
20 


1132 
7 


60094 
11 


32 
30 




W80 


1139 

7 

U4^ 


6Q;05 


2 











The method of working this question, by Rule II., 
will be as follows. It might be wrought also according 
to the mkcthod pointed out in the note in the next page. 

We have hero w=100 : and consequently w+ 1=101, 
and n — 1=99, By some trials, it will be found that 
the required root is about 1*047. The second power of 
this is 1-096209; the fourth, 1*201674171681; the 
eighth, 1-444020814885; the sixteenth, 2-085196113821; 
the thirty-second, 4-348042833095 ; the sixty-fourth, 
18-905476478428 ; the ninety-sixth, 82-201821508274 ; 
and the hundredth, 98-779805771625. Then, adding 
the product of this by 101 to 9900, we obtain 
19876-760382934125, and adding the product of the 
same power by 99 to 10100, we get 19879*200771390875 ; 
and, according to the rule, aa 19876-760382934125 : 
19879-200771390876:: 1-047 : 1-047128546, the answer. 
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Exer. 
3. This may be solved in the following manner, by 
finding the cube root of 1*05, and the fourth root of the 
result : — 



604 
_2 

606 







1 
1 

1 

2 
1 


• 



1 

1 

2 

30000 
301 


105 ( 1016397 
1 

50000 
30301 

19699 
18468 




300 
1 




30301 
302 


1231 
929 




301 
1 




3060? 
18 


302 
279 




302 
1 




8078 
18 


"2§ 
22 




303 




3Q?§ 


1 




1 



1 



1 




1016397 ( 100407427* 
1 


i 

1 


1 
2 


1 
3 




1639700 
1609632 


2 

1 


3 
3 


4000000 
2408 


30068 
28338 


3 

1 


600QO 
2 


402408 
2416 


1730 
1619 


400 

• 


602 
2 


4048?4 


111 

81 



30 
28 

2 



* The extraction of roots of a high order by a single operation, 
by means of the first rule, in the manner in which it has thus far 
been employed, would be both laborious, and very inconrenient in 
practice. Thus, in the present exercise, there would be twelve 
columns, and in the preceding one a hundred : and it is only some 
of the latter .of these, that would be necessary for finding the root, 
unless it were to be extracted to a great number of places. In such 
cases, if we employ but a single operation, we may find and use only 
as many of the numbers in the latter columns as may be necessary 
for the degree of accuracy required, omitting the earlier columns 
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Exer, 9 5 4 4 

4. Since 9* =9^x9^^=9x9^, the answer will be 
found by multiplying the fifth root of the fonrth power 
of 9 by 9. Now, the fourth power of 9 being 6661, the 
work for finding its fifth root is as follows : — 

6561 ( 57996466 
3125 




5 

5 

10 
5 

16 

5 

26 

260 

_l 

267 

264 
_7 

271 

_7 

278 
_7 

285 




25 

25 
50 

75 

_75 

150 
100 

25000 
1799 

26799 

1848 

28647 
1897 

30544 
1946 

?2490 




125 

125 
375 

500 
250 

1250000 
187593 

1437593 
200529 

1638122 
213808 

1851930 
292' 

18812 

29^ 

19104 
292 

19396 




625 

625 
2500 

31250000 
10063151 

41313151 
11466854 

5278000$ 
169308 

5447308 
171936 

561924^ 
1745 

663670 
1745 

665415 

10' 

66551 

10 

56§§l 



343600000 
289192057 

54407943 
49025772 

5382171 
5073030 

309141 
282755 

26386 
22624 



3762 
3394 

368 
3^ 

29 



Then, 5-7995466 x 9=521959194, the answer. 



altogether. In this way, the work of the preflent exercise will be 
as follows : 



2200000 



660Q0Q0 

9 
669 
_9 

«78 



120000QQ 
2676 

122676 
2712 

I26m 



1*06 (1-004074 
1 

500000 
490704 

9296 
8777 

619 

501 

18 



To find the headings in this mode proceed as in the margin, 
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EQUIDIFFEEENT SERIES. 

. (ArithmetiQ, pace 967.) 

Bx&r, 1. 1^x53=66^, andl00-66i=33|. 

2. 3|x99=:356f, and 36+356f=392f 

3. |x98=85|, and 329-851=243^. 

4. 2^ X 866=793, and 1000-793=207, the less ex- 
treme. Then, 1000 + 207 = 1207, and 1207 x 367 = 
442969, the half of which is the required sum. 

5. -j-^ X 50=i, and 1 - i=i, the less extreme. Then, 
l+i=H» a^d l|x51=76i, the half of which is the 
answer. 

6. 500-70=430; 430-r-10=43; and 43 + 1=44 

7. 579-3=576; 576-f-9=64; and 64+1=65, the 
number of terms. Then, 579 + 3 = 582 ; 682 x 65 = 
37830 ; and 37830-s-2=18915, the sum of the series. 

8. 1700-8=1692; 1692-^12=141; and 141+1= 
142, the number of terms. Hence, rejecting 2 for the 
extremes, we have remaining 140, the number of the 
means. 



making twelve additions in the first column, eleven in Uie second, 
ten in the third, &c. In this way, 12, 66, 220, 

&c., are obtained. Then, 12 is to be multiplied 

by the eleventh power of the first figure of the ill 

root (here 1) ; 66, by the tenth power of the same f T I 

figure ; 220, by its ninth power, &c. The results, 12 3 

12, 66, 220, &K3., taken in a reversed order, are the » o 7 

headings used above; and the twelfth power of ^ ? fi 

1, the first figure of the root, is what is to be _ . _ 

taken from the given number, 106. Having thus ^ ^ 1^ 

obtained the headings, we annex four ciphers to • 

the first, five to the second, and six to the third; • 

while, to the last we annex five, making seven ••••• 

figures, with 05; the addition of these ciphers ^2 66 220 
giving a sufficient degree of accuracy. 

The mathematical reader will readily perceive, that if r be the 
first figure of the root, and if 1 + r be raised to the «t^ power, ft 
denoting the order of the root, the terms of the result, except the 
first and last, will be the headings, and the nth power of r is what 
is to be taken from the given number. The raising of 1 + r to the 
Tith power, when n is large, is most easily effected by means of the 
binomial theorem. 
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Exer, 

9. 300-3=297, and 10-1=9. Then, 279^9=33. 

10. 1001-1=1000, and 100001-1=100000. Then, 
100OOO-5-1OOO = 100. 

11. Here, the number of terms is 7. Then, 7—1=6, 
and 30—20 = 10 ; also, 10^6 = If, the common diflTer- 
ence ; and by adding this to 20, we get the first mean ; 
by adding the same to that mean, we get the second, &c. 

12.49-4 = 45; 6-1 = 5; and 45-^5 = 9, the 
common difference. Then, 4+9 = 13, the second term ; 
13+9 = 22, the thii^d, &c. 

13. 576x2=1152; 1152^24=48; and 48-1=47. 

14. 1275 X 2 = 2550 ; 2550-S-50 = 51 ; and 51-3|=, 

15. 1+10000=10001; 10001x10000=100010000; 
100010000-^2 = 50005000. 

16. Here, the first term being 1, the common differ- 
ence 2, and the number of terms 10000, the last term 
ifl found, by Rule L, to be 19999. Then, 1+19999 = 
20000 ; 20000 x 10000 = 200000000 ; and 200000000-j- 
2 = 100000000. 

17. It is evident that the answer in this exercise will 
be exactly double of that in Exercise 15. 

To solve it, however, without reference to that exer- 
cise, we have the first term = 2, the common difference 
2, and the number of terms 10000 ; and, by Rule I. we 
find the last term to be 20000. Then, 2 + 20000=20002 ; 
20002 X 10000 = 200020000 ; and 200020000 -5- 2 = 
100010000. 

18. The answer in this exercise is evidently treble 
of that in Exercise 15. 

To work it, however, without reference to that 
exercise, the first term being 3, the common difference 3, 
and the number of terms 10000, we find the last term, 
by Rule I., to be 80000. Then, 3+30000 = 30003; 
30003 X 10000 = 300030000 ; and 300030000 -^ 2 = 
150015000. 

19. 30 days-1 day = 29 days; ix29 = 7^ miles; 
and 30— 7i = 22| miles, the last term. Then, 30 + 
22} = 52| ; 52| x 30 = 1582J ; and 1582^-^2 = 791^. 

F 
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Exer* 

20. To find the ntixnber of strokes in 12 hoars, we 
have the first term 1, the last 12, and the namber of 
terms 12. Then, 1 + 12 = 13; 13 x 12 = 156; and 
156-^2= 78, the namber of sbrokes in 12 hoars: by 
doabling which, and maltiplying the resalt by 865, we 
obtain the answer. 

21. Here the first term is evidently 12 yards, the 
common difference 2^ yards, and the namber of terms 
120. Hence, by Enle I., the last term is foand to be 809^ 
yards. Then, 12 + 309^ = 321^ ; 321^ x 120 = 38580 ; 
and 38580-5-2 = 19290 yards, the snm of the series; 
and this, by redaction, is foand to be equivalent to 10 
miles, 7 furlongs, 27 perches, IJ yard. 

22. Here, the first term is 16 feet 1 inch, the com- 
mon difference twice that space, and the namber of 
terms 60 ; and the sam of the series woold be foand in 
the asaal way. 

The following method is rather easier. Consider 
tbe first term as 1, the common difference as 2, and the 
number of terms as 60. Then, 60—1 = 59 ; 2 x 59 = 
118 ; and 1 -f 118 = 119, the last term. Again, 
1 + 119 = 120 ; 120 X 60 = 7200 ; and 7200.f-2 = 3600, 
the sum of the series ; and if 16 feet 1 inch be multi- 
plied by this sum, the prodact will be the answer. 
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CONTINUAL PROPORTIONALS. 

(Arithmetio, page 271.) 

Exer. 1. By involution, the seventeenth power of 3 
is 129140163 ; the product of which by 12 is the answer. 

2. By involution, 1-07«=1-1449; 1-07*=1-31079601 ; 
l-07» = 171818618; l-07^»= 2-25219159; and 1-0713= 
2-40984500. Then, 1-^2-40984500 = -4149644. 

3. The thirteenth powerof 1-04 is 1-665074; seethe 
third column of Table 1. at the end of the Arithmetic. 
Then the rest of the work will stand thus : — 

l-6§$074 ) 500000090] 300-28695, or 
4995222 1300-287, nearly, 

477800 
333015 

144785 
133206 

11579 
9990 

1589 
1499 

90 
83 

4. 2 X 2 s= 4, the second power of 2 ; 4x4s: 16, the 
fonrth power ; 16 x 16 = 256, the eighth power ; and 
256 X 256 = 65536, the sixteenth power. Then, 
65536-^-2 = 32768, the fifteenth term, and also the 
answer, as the first term is 1. 

5. 3x3 = 9, the second power of 3 ; 9 x 9 = 81, the 
fonrth power ; 81 x 81 = 6561, the eighth power ; and 
6561 x 6561 = 43046721, the sixteenth power : by divid- 
ing which by 3, we get the fifteenth power, or answer. 

6. 13-16872428 x f = 8-77914952, and 100 - 
877914952 = 91-22085048. Lastly, divide this by 
i (= 1-f ), or multiply it by 3. 

f2 
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Exer, 

7. 18-42015 X 106 = 19525359 ; 19525359 - 1 = 
18-525359 ; 1-06 - 1 = -06 ; and 18*525359 h- -06 = 
308-755983. 

8. 1— Hi = roi— rM = 104 = ^. Then, divide 100 
by this, to find the answer. 

9. 48=65536; 65536-1=65535 ; 4-1=3. Then, 
65535 H- 3 = 21845, and 21845 x 6 = 131070, the re- 
quired sum. 

10. Bj Exercise 5, the fourth power of ^ is ■^, and 
the eighth, ^^Vr- Then, ^^ x -gV = 531^441 - Take 
this from 1, and divide the remainder, ^xttx* ^7 I 
(= 1 — ^), to find the answer. 

11. 1^ = f . Now the sixteenth power of this is 

^^65536^ = 656^|i^. (The numerator and denomi- 
nator of the improper fraction are found in Exercises 6 
and 4.) Then, taking 1 from this, and 1 from 1^, and 
dividing the former remainder by the latter, we get 
1311||4It ; or> ^J reducing the fraction to a decimal, 
1311-68167114, &c. 

12. Here, f = -83, the second power of which is 
•694. Then, -694 x '694 = '48225308, the fourth 
power ; -48225308 x -48225308 = -23256804, the eighth 
power ; and -23256804 x -48225308 = -11215666, the 
twelfth power. Again, 1--11215666 = -88784334, and 
1— f = ^. Divide the former remainder by the latter 
(or multiply the former by 6), and multiply the result, 
5-32706004, by 12: the product, 63-92472, is the 
answer. 

13. Here, by the rule, the ratio will be the eighth 
root of 10. Now, the square root of 10 is 3*1622777 ; 
the square root of this, or the fourth root of 10, is 
1-7782794; and the square root of this, or the required 
ratio, is 1-333521. 

14. Here, the first mean is evidently the cube root 
of 2, and the second the square of that mean. 

15. yV X 100 = 10, the square root of which is the 
required mean. 

16. The eighteenth power of the ratio 3 is 387420489. 
(This is easily found from Exercise 5.) Subtracting 1 
from this and from the ratio, and dividing the first re- 
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maind^r by the second, we get 193710244; tbe product 
of which by 2, the first term, is 387420488, the sam of 
the series. Dividing this by 7680, we get 50445*376 
pints ; aaid dividing again by 8 and 8, we get succes- 
sively 6305-672 gallons, and 788-209 bushels ; the price 
of which, at 7s. per bushel, is £275-873, or £276 - 17 - 5 J. 

Easer, 

17. Here the ratio is IJ, or f ; the twentieth power 
of which is 3±^^^tm, or 3325^^^^^. (This is 

easily found from Exercises 4 and 5.) Then, taking 1 
from this, and dividing the remainder by ^ (= l-^— 1), 
we get 6648fff|^, or 6648*51346; and multiplying 
this by the first term, 4, the product is the answer in 
shillings ; which is to be divided by 20, to reduce it to 
pounds. Instead of these two operations, however, we 
might divide at once by 5. In either way, the quotient 
is £1329-70269, or £1329 - 14 - 0^, the answer. 

18. By Exercise 4, the 32nd power of 2 is 4294967296, 
the product of which by itself is 18446744073709551616, 
the 64th power. K 1 be taken from this, the remainder 
is tbe sum of tbe series, since the ratio, diminished by 1, 
and the first terra, are each 1. Dividing this by 10000 
and by 112, we get 16470307208669*2425 cwt. ; the 
price of which, at 12s. 6d, per cwt., is the answer. 

19. The given decimal is equivalent to -^^ together 

with the infinite series Tw;r+ 100000 + iooooo6o + &C'» 
the ratio of which is -j-^. To sum the infinite series, 
we divide -yMtf ^7 -nftr (= 1~tJif) 5 ^^^ *^® quotient, 
1-fiy, is the required sum. Then, -nr+TiTr = ^nF> *^® 
answer. 

20. Here, the given decimal is equivalent to ^, or i, 
together with the infinite series liSSo + iooVo^ooo -^^^Q** 



infinite series, we have 1 —■ nnny = -^inri ^^^ iMh^-^ 
-f^^ = 7^r> ^hich may be reduced to -^^ The sum 
of this and J is ^, the answer. 

21. Here, the ratio is J; and dividing ^ by 1— i, 
we get •^, the answer. 

22. Here, dividing ^ by 1—^, we get J, which is the 
required sum. 
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COMPOUND INTEREST. 

(Arithmetic, page 376.) 

Exer, 1. M*=l-21 ; 11^=1-4641 ; 11»=2-1435888; 
and 2-1435888 x 1*21 = 2-593742, the answer. 

By multiplying the fonrth power by 1-1, we should 
get 1-61051, the fifth power ; and the answer would also 
be obtained by multiplying this by itself. 

2. l-0625« = 1-12890625 ; 1-0625* = 1-27442932 ; 
1-0625»=1-62417009; l-0625»«=2-63792848; l-0625»7= 
2-80279901. 

3, 4, 5, 6. In these exercises, the powers, up to the 
fiftieth, will be found in Table I.,* to which the teacher 
may have recourse. Then, in each exercise, the square 
of the fiftieth power is the hundredth, 

7. 1-059 = 1-551328. Then, 

1-551328 

£251 > 16 -6 

1551328 
7756640 
3102656 

10*. 0i.5=£i 775664 

48.0d. = £i 310266 

2*. 6d, = i of lOg. 193916 

£390-663174, or 
£890 .13-3. 

8. 1-04** = 1-800944 ; the product of which with 
£212 is £381-800128, or £381 - 16. 

9. By Exercise 15 in involution, the sixteenth power 
of 1-055 is 2-35526272, and its second power is 1-113025 ; 
and dividing the former by the latter, we get 2 11 609148, 
the fourteenth power. Then, 

* In these exercises, and in those that follow, the tables at the 
end of the Arithmetic are referred to, as often as they can be em- 
ployed ; and they may be used in like manner by the teacher, when 
he may canse the learner to perform the work at full length. 
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2-11609148 
2M 



846436592 
211609148 
423218296 



£452-84357672) 
(j8,Sd.=:£^... -70536383 



Subtract. 



£452-13821289, or 
£452 . 2 . 9i. 
JEseer. 
10. l-06i« = 2-012196. Then, 

2012196 

£463 .10-10 



6036588 
12073176 
8048784 

10s. 0(?. = £i 1006098 

lOd. = T^ of 10s . 83841 

£932-736687, or 
£932 . 14 - 8|. 

11. l-0462=l-092025 ; 1-045*=1-1 9251860; 1*0458 
= 1-42210062 ; 1-045^6 = 2-02237017 ; and- 1-045*7 = 
211337683. Then, 

2-11337683 

£295 -12-6 



1056688415 
1902039147 
422675366 

10s. 0(2.=: £i 105668841 

2s. 6(2. = i of 10s. 26417210 

£624-76702536, or 
£624 - 15 - 4. 

12. By Exercise 14 in involution, the eighth power 
of 1-035 is 1-3168090 ; and thence we find the twelfth 
to he 1-5110685, and the thirteenth 1-5639659. Then, 
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1-5689559 

£495 - 7 - 6 

78197795 
140756031 
62558236 

58.0d.:=£i 3909890 

28. 6d. = i of 68. 1954945 

£774-7446540, or 
£774 - 14 - lOf. 

Uxer. 
13. 1-0516 = 2182875. Then, 

2-182875 

£649 .13-6 



19645875 
8731500 
13097250 

108.0d.-£^ 1091437 

28. ed.^ i of 105. 272859 
1^. Qd. = ^ of 10s. 109144 

£1418159315, or 
£1418 - 3 - 2^. 

14. ByExercisGl5inmvolntion,l-056*=l-23882465; 
whence, 1 -055* = 1 -30696000. Then, 

1-30696 
£582 '7^6 



261392 

1045568 

653480 

5^. Ofl!. = £J 32674 

28. 6d. = i of 5». 16337 

£761-14083, or 
£761 - 2 - 9|. 

15. Here, the number of years is 9 ; and 1*05* = 
1-551328. Then, 
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1-551328 






jfil396 - 


16-8 




9307968 






18961952 






4653984 
1551328 




10^. Od.^£^.., 


775664 




65. 8^.= ^3-" 


517109 





£2166-946661, or 

£2166 - 18 . Hi. 
. Exei*. 

16. Here, the time is 15 years ; and, by Exercise 13 
in involution, l-0475*^ = 2'10118587 ; whence, by divid- 
ing by 1-0475, we find l-0475»» = 200590587. Then, 

2'00590587 
£648 

1604724296 
802362148 
1203543222 



£1299-82667976, or 
£1299 - 16 . 6i. 

17. H = 1'^; a^d i-2« = 1-44; 1-2* = 20736; 
r28 = 4-29981696 ; l-2»« = 18-48842588 ; and 1-282 ^ 
341-82189152; by dividing which by 144, we get 
237-37631356, the thirtieth power. Then, the product of 
this with £1200 is £284851*576272, or £284861 - 11 - 6^, 
the answer. 

18. £824 - 18 . 6=£324-925 ; and 1059=1-651328. 
Then, the division by the contracrked process, will be as 
follows : — 

1-6513?9 ) 324-925000 (£209-4496, or 
3102656 t£209 - 8 - 11|. 

14659400 
13961952 

697448 
620531 

76917 
62053 

14864 
13962 

902 

f3 
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19. £264 - 11 . 8 = £264-683. Again, by Exer- 
cise 13 in involution, l-0475»=l-44954678 ; and 1-0475* 
=1-20397126 ; whence, 10475i« == 1-74621267. Then, 
dividing £264-68S by this nmnber, wo get £151-6052, 
or £151 - 12 - IJ, the answer. 

20. £554 - 18 - 4=:£554-9ie, and 1-04^=2-883369. 
Then, if the former be divided by the latter, the quotient 
will be the> answer. 

21. 1082 = 1-1664 ; 1-08* = 1-36048896 ; l-08» = 
1-85093021; l-08i« = 3-42594265; 108«o = 4-66096715 ; 
108«2^= 6-43654042. Then, the answer will be found 
by dividing £1000 by this result. 

22. By Exercise 11 of this rule, 1-045«=1-42210062; 
and dividing this by 1046, we get 1-36086183 = 10457. 
Then, the answer is found by dividing £4500 by this 
amount. 

23. \^ = 1125 ; the second power of which is 
1-265625; its fourth power, 1-60180664; its eighth 
power, 2-56578461 ; and its twelfth power, 4-10989066. 
Then, if £15000 be divided by this, the quotient is the 
answer. 

24. The present value of £1000 payable at present 
is £1000 ; of £1000 payable at the end of 5 years 
(= £1000 -5- 1045) is =^821 . 18 . 6i ; and of £1000 
payable at the end of 10 years (= £1000 — l-04i<^) is 
£676 - 11 - 3^. The sum of these is £2497 - 9 - 10. 
Again, the present value of £3000 (=£821 - 18 - 6^ x 3) 
is £2466 - 15 - 7^ ; which is to be taken from the fore- 
going sum to find the answer. 



ANNUITIES CERTAIN. 

(Arithmetic, page 283.) 

Boaer. 1. 1-04*0 — 1480244; from which, if 1 be 
taken, there remains -480244 ; and dividing this by -04, 
we get 12*0061, the amount of an annuity of £1 for 
10 years. Then, multiplying this by 100 brings out 
£1200-61, or £1200 - 12 - 2^, as the amount of an 
annuity of £100. 
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This might also be wrought bj means of Table II. 
In this, the amount of £1 for 10 jears, at 4 per cent, 
per annum, is found to be 12*006107 ; and if this be 
multiplied by 100, the answer is found to be £1200-6107, 
or £1200 - 12 - 2^, as before. In like manner. Exer- 
cises 2, 3, 4, and 8 may be wrought by means of thQ 
same table. 

2. Here, l-06i*-I=: 1-260904; and if this be divided 
by -06, the quotient is 2101506 ; the product of which 
into £13 - 15 - 9 will be the answer. 

3. 1-069-1 = -689479 ; -689479-^06= 11-491316; 
and the product of this into £56 - 17 - 6 is the answer, 

4. l-05>«-l = -796856 ; -795856 -f- -05 = 15-91712 ; 
which increase in the ratio of £1 to £11 - 7 - 6 to get 
the answer. 

5. By Exercise 15 in involution, 1-055® — 1 = 
•53468652; •53468652-r--065 = 9-721573; and 9721573 
X £34 . 2 . 6 = £331-748679, or £331 - 14 - llf, the 

answer. 

6. By Exercise 16 ininvolution, l-07^«=2-952163749 ; 
and dividing this by 1-07, we get 1-07** = 2-759031541. 
Then, taking 1 from this, and dividing the remainder 
by -07, we get 25-129022, the amount in pounds of an 
annuity of £1 for the 16 years. Then this amount is to 
be increased in the ratio of £1 to £14 - 15 - 9, to find 
the answer. 

7. By Exercise 11 in compound interest, 1-045*^ = 
20223701 7, and 1-0452 = 1-092025 ; and dividing the 
former by the latter, we get 1-851944937 = 1045i*. 
Subtracting 1 from this, and dividing the remainder by 
•045, we get 18-9321097 ; the product of which with 
£51 - 2 - 8^ is the answer. 

8. Here, there are 84 payments, and 1-03^^—1 = 
1-731905, the quotient of which by -03 is 5773016; 
and this is to be multiplied by the half of 7h^ to find 
the answer in pounds. 

9. 1-1«- 1=771561; • 771561 -f- -1=7- 71661 ; then 
twice £11-7-6 is to be multiplied by 7-71661. 
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• Exer, 

10. 5^4=U=l-25 ; 101-26-j.l00=10125. Then, 
10125«=1-02615625 ; 1-0125*«:10509453370 ; 1-01258 
= 11044861014 ; l-0125i« = 1-2198896482 ; 1-01253*= 
1-4881305097; 1-0125«* = 22145324140 ; and 1-01258® 
(=1-0125W X 1-0125>«) =27014849461. Taking 1 from 
this, and dividing the remainder by '0125, we get 
136-118795688. Multiply one fourth of £120 by 
136-118795688 to find the answer. 

11. 105» = 1-551328 ; 1-059-1 = -551328; -551328 
^•05 = 1102656 ; and 1102656-^1-551328 = 7-10728, 
the product of which with £84 - 7 - 9, is the answer. 

12. 1-0612 = 2012196; l-OO^^ - 1 = 1-012196; 
l-012196-f--06 = 16-86993 ; and 16-86993-5-2-012196 = 
8-383842. Then, to find the answer, multiply £46 - 12 - 9 
by this. 

13. 1-0252 = 1-050625 ; 1025* = 1-10381289 ; and 
l-025« = 1-15969342. Then, l-025« - 1 = -15969342 ; 
•15969342 -«- -025 = 63877368 ; and 63877368 -4- 
1-15969342= 5-508125 ; the product of which with £75 
is the answer. 

14. By Exercise 11 in involution, l-035*=l-1475230i 
and thence 1-035* = 11876863. Then, 1-035* - 1 = 
-1876863 ; -1876863-5- -035=5-362466 ; and 5-362466^ 
1-1876863=4-515052. The product of this with £68 - 10 
is the answer. 

15. l-04»«-.l = -480244 ; -480244^-04 = 12-0061 ; 
and 12-0061 -j.1-480244 = 8110893. Then, to find the 
answer, multiply £113 - 15 by this. 

16. By Exercise 9 in this article, 1-1« = 1-771561 ; 
and thence ll^^ = 31384285 ; and 1-1" = 3-4522713. 
Then, taking 1 from this, and dividing the remainder 
by -1, we get 24-522713, dividing this by 3-4522713 
we get 7-103356 ; and the product of 7-103356 with 
£95 - 5 - 6 is the answer. 

17. 1-0519 = 2-526950; 2-526950 - 1 = 1526950; 
1-526950 -f- -05 = 30-539 ; and 80-539 -5- 2-52695 = 
1208532 ; the product of which with £224 is the 
answer. 
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Exer. 

18. The square root of 1*06 is 1*029563, the sixteenth 
power of which, or the eighth power of 1*06, is 1*593848. 
Then, taking 1 from each oi these, and dividing the 
one resnlt by the other, we get -693848 -h -029563 = 
20-087642; and dividing this by 1-593848, we get 
12*60317 ; the product of which with £20 is the answer. 

19. £1 - 12— 16«.=17«. the reduction per acre; and 
the rent of 66 acres at this rate is £55 - 5, the annual 
reduction ofthe whole rent. Then, I'Oe^^- 1=7147252; 
7-147252-^-06=11912086; and 119-12086-f.8147262= 
14-620987 ; the product of which with £55 - 6 is the 
answer. 

20. As 4} : 100; or,aal9 : 400::£1 : £21 - 1 - 0^ 
and as 19 : 400 :: £68 - 5 : £1436 - 16^ - \0^. 

21. As 3^ : 100 ; or, as 7 : 200 :: £96 - 7 . 6 : 
£2753 . 11 . 5|; and as 7 : 200::£1 : £28 - 11 - 5|. 

22. As 5 : 100 :: £1 : £20, the first answer. 

Again, >/105=l 0246950766. Then, taking 1 from 
this, and dividing \ by the remainder, we get £20*24695 ; 
or £20 - 4 - 11^, the second answer. (This would be 
found more easily by adding 1 to 1-024695, &c., and 
dividing the sum by -05 x 2, or -1.) 

Lastiy, >/ 1-0246950766 = 1-012272234. Then, if 1 
be taken from this, and ^ be divided by the remainder, 
we get £20-371189, or £20 - 7 - 5, the remaining answer. 

23. By^ideUl, 6 years +8 years =14 years. Then, 
by Exercise 9 in compound interest, 1-055*^=2-11609148; 
and taking 1 from this, and dividing the remainder by 
-055, we get 20-292672; and if this be divided by 
211609148, the quotient is 9-589648, the present value 
of an annuity of £1 for 14 years. Again, l-065*= 
1-37884281; 1-37884281-1 = -37884281; -37884281-5- 
•055=6-888051 ; and 6-888061^ 1-37884281=4-996530. 
Then, 9-689648-4-996630 = 4-694118, which is to be 
multiplied with £135 - 10 • 9, to find the answer. 

By Bute TV, By Exercise 6 in this article, 1-056®= 
1-53468652 ; and 1-0658-1 ^ '056 = 9-721573. Then, 
9-721573 ^ 1-0568 = 6-83456597 ; and 6-33466697 h- 
1-37884281 = 4594118, as before. 

By Bule V. 1-0658 - 1 = -63468662 ; -53468662 -5- 
l-055»* = -25267647 ; and -2626747 -h -065 = 4-594118, 
the same present value as before. 
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Exer. 

24. ByHuleJTl, l-05»0-l = -628895; -628895-1- 05 
=12-5779; aiidl2-5779-T-l-628895=7721738. Again, 
1-05* - 1 = -215506 ; 215506 -^ 05 = 4-31012 ; and 
4-31012-5-1-215506 = 3-545947. Taking this from the 
former result, we get 41 75791 ; the prodact of which 
with £7^ - 12 - 6 will be the answer. 

By Bale IV. l-05«-l = -340096 ; '340096 -*- '05 = 
6-80192 ; and 6-80192 ^ 1-340096 = 5075696. Then, 
1-05^ = 1-215506; and 5-075696.f-l-215506=4-175788, 
the same as before, nearly. 

By Eule V. l-05« - 1 = -340096 ; l-05»« = 1628895 ; 
•340096 -H 1-628895 = -2087894 ; and -2087894 -^ -05 = 
4-175788, the same as by Enle IV. 

25. By Rule III. From Exercise 11 in compound in- 
terest, it will be easily fonnd, that l-045'o=l-55296943 ; 
10453=1-141166125 ; and 1-0457=1-360861837. Then, 
-55296943 -h -045 = 12-2882095, and 12-2882095 h- 
1-55296943 = 7-9127182 ; also, -141166125 -*- -045 = 
3-137025; 3-137025h-1'141166125=2-7489644. Then, 
7-9127182 - 2-7489644 = 5-1637638 ; the product of 
which with £58 - 9 - 10 is the answer. 

ByBuUlY. 10457-1=-360861837; -360861837-^ 
•045 = 8-0191519 ; and 80191519 -f- 1-360861837 = 
5-892701. Then, 5-892701-i-l-141166125 = 5-1637538, 
as before. 

By Bale V. -360861837 -^ 155296943 = -23236892 ; 
and *23236892-^'045 = 51637538, the present value of 
one pound, the same as before. 

26. By Bule III. By Exercise 16 in involution, we 
have 1-07^ = 1-31079601; l-07» = 1-71818618; and 
thence 107»> = 2-25219159. Then, 1-25219159 ---07 = 
17-8884513; and 17-8884513-*-2-25219159=7-9426863. 
Again, -31079601 * -07 = 4-439943 ; and 4-439943 ~ 
1-31079601 = 3-3872112. Then, 7*9426863 - 3-3872112 
=4-5554751 ; by which £54 - 12 - 3 is to be multipHed, 
to find the answer. 

By Bule IV. -71818618 ^ -07 = 102598026; 
10-2598026 ^ 1-71818618 = 5-9712985 ; and 5-9712985 
H-1-31079601 = 4-555475, as before. 

By Bide V. -71818618 ^ 225219169 = -318883253 ; 
and -318883253-^-07=4-555475, the same present value 
as before. 
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Exer, 

27. By Bute HI, 1^07 = 14-2857143, the present 
value of a perpetnitj of £1, possessed at present. Then, 
by the last exercise, l-07»-l = •71818618; -71818618 
-f.-07 = 10-2598026; and 10-2598026 -^ 1-71818618 = 
5-9712985. Lastly, 14-2857143-59712985=8-3144158, 
the product of which with £84 - 7 - 6 is the answer. 

By Ride lY. The present value of the perpetuity is 
14-2857143, as found already. Then, 14-2857143^ 107« 
=8*3144158, as before. Eule Y. is not applicable in 
case of a perpetuity, 

28. By Eule III. 1-058=1-477455. Then, 1-^-05= 
20. Also, -477455-5- -05=9-5491 ; and 9-5491^1-477455 
=6-463208. Then, 20-6-463208 = 13536792 ; which 
is to be multiplied into £136 - 17 - 9, to find the answer. 

By Bide W. 20^1-477456 = 13-536791, as before. 

29. 1-0425* = 1-08680625 ; 1-0425* = 1-181147824 • 
1-0425® = 1-395110182 ; and 10425>« = 1-94633242. 
Then, 1 -f. -0425 = 23-529412 ; and 23529412 -^ 
1-94633242 = 12089102 ; which is to bemultipUed into 
£71 - 13 - 3, to find the answer. 

30. By Bide Y. 105«« = 3386355 ; and 1053» = 
6-704751. Then, 3-386355-1=2-386356; 2-386355 
-5- -05=47-7271 ; and 47-7271-5-6-704751 = 7-1184001 ; 
and to find the answer, multiply this into £112 - 10. 

31. By Exercise 6 in compound interest, 1-06^®° = 
339-302083. Then, 1 -^ -06 = 16*6 ; and 16-6 -f- 
339-302083=-0491204 ; the product of which with £60 
is the answer. 
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LIFB ANNUITIES. 

(Ajithmetio, page 287.) 

Exer, 1. By Table IV. the present value of an annuity 
of £1, at 5 per cent., on the life of a person aged 88 
years, is 13*805 : the product of which by 138*5 is 
1911-9925 ; that is, £1911 - 19 - 10^. 

2. Here the present value by Table IV. is 16'774 ; 
and the product of this by 180 is 3019-32; that is, 
#3019 - 6 - 4|; 

3. £1 - 14 - 6-10«. = £l - 4 - 6 ; and the value of 
28 acres, at £1 - 4 - 6 per acre, is £34 - 6. Thes, by 
Table IV., the present value of £1 is £13*287 ; and the 
answer will be found by multiplying this by 34*3. 

4. By Table V. the value for 25 and 70 years is 
6*033 ; and for 25 and 75 it is 4*671. The difference of 
these is 1*362 ; by taking three fifths of which we get 
'817 ; and subtracting th^ from 6033, we find 5*216 ; the 
product of which by 39*5 (for £39 - 10) is the answer. 

5. By Table V. the values for 35 and 40 years and 
for 40 and 40 years are 12*854 and 12*348 ; hj adding 
one fifth of the difference of which to 12*348 we get 
12*4492, the value for 39 and 40 years. 

Secondly, the values for 35 and 45 years, and for 40 
and 45 years, are 12*064 and 11*656 ; one fifth of the 
difference of which being added to 11*656, the sum is 
11*7376 for 89 and 45 years. 

Thirdly, by adding one fifth of the difference of these 
sums to the latter we obtain 11*87992, the value for 89 
and 44 years. 

Lastly, the values in Table IV. for 39 and 44 years 
are 15*358 and 14*162, the sum of which is 29*520. 
Taking 11*87992 from this we get 17*64008 ; the pro- 
duct of which with £200 is the answer. 

6. The value for 50 and 55 years is 8*908. Then by 
inspecting Table IV., under 4 per cent., it will be seen 
that 8*908 is the value of a single life of about 62 
years. 
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Secondly, by Table V. the valnes for 20 and 60 years, 
and for 20 and 65 years, are 8*942, and 7*508 ; by taking 
two fifths of the difference of which from the former we 
get 8*3684, the joint value for 20 and 62 years, or for 
20, 50, and 55 years. 

Thirdly, by Table V. the vaJnes for 20 and 50 years, 
and for 20 and 55 years, are 11*615 and 10*338. 

Fourthly, the sum of the three joint values above 
found, 8-908, 11*615, and 10338, is 30-861. 

Fifthly, the values of the three single lives given in 
the question are, by Table IV., 11 043, 12*536, and 
18*644; the sum of which, and of their joint value 
8-368, already found, is 50*591. 

Lastly, from this sum take 30-861, and there will 
remain 19-730, which is to be multiplied by 320 to find 
the answer in pounds. 

Exer, 

7. By Tablj IV. the values of two lives of 30 and 
70 years are 17*131 and 6*293 ; the sum of which is 
23-424. Also, by Table V. their joint value is 5*992 ; 
the difference between which and the sum last found is 
17*432, the value on the longer of the two lives. Again, 
1^-04:^25, the value of a perpetuiiy of £1, Taking 
17*432 from this, we get 7*568, the value of ^1 in rever- 
sion, which is to be multiplied by 400 to find the 
answer. 

8. Here the' value of £\ in perpetuity is l-f-*03, or 
33*3 ; and by Table IV. the value of £1 on a life of Q^ 
years is 8*064. The difference of these is 25*269^ ; and 
25-269-T-34-3 = -736 ; also '736 -5- 8064 = *091269 

9. By Table IV. the value of a life of 45 years is 
15*594 ; the double of which is 31*188. From this take 
12*162, the joint value of two lives of 45, and there 
remains 19*026, the value of £\ on the longer of the 
two lives. Here also the value of the perpetuity of £\ 
is 33-3 ; and taking 19026 from this, we get 14*3073. 
Then 14*307 -r- 34*3 = -41672, and -41672 -f- 19026 = 
•0219026 J the product of which by £4000 is the answer. 
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CONTINUED FRACTIONS. 

(Arithmetic, page 296.) 

Exer. 1. In this exercise, the several qnotients are 
2, 1, 4, 3, 2, 2, 1, and 30. Then, 

2143221 30 

i. 1 5 16 3 7 90 127 



(> 



2. Here, the qnotients are 2, 3, 3, 3, 2, 7, 1, 1, 1, and 
Then, 

233327 1 1 1 2 

i3 10 3 3 7 G ."S fl 5 fi41 1206 lft47 

T 1?3 re TTZ TT(JT TlTff 5TTT ?2 55" 

3. The qnotients are 3, 1, 1, 1, 1, 6, 1, 1, 1, 1, 6, &c. 

Then, 

3 11116 11 1 1 6 Ac. 

1 1 9 3 5 33 3 « 71 1 09 1 RO 118 9 irn 

4. Here the qnotients are 13, 1, 1, 2, 9, ], 1, 2. 

Then, 

13 1129112 

iV A A' A ^f Tnftr tHt ?Wff- 
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SCALES OF NOTATION. 



(Arithmetic, page 233.) 



EjB€T. 

1. 



3) 1000000 
3 ) 333333 ......... 1 

3 ) 111111 

3 ) 37037 

3 ) 12345 2 

3 ) 4115 

3 ) 1371 2 

3 )457 

3) 152 1 

3 ) 50 2 

3)J^..f 2 

3)5 1 

1 2 



Hence, the answer in 
the ternary scale is 
1212210202001. 

Again : 

9 ) 1000000 

9 ) 111111 1 

9 ) 12345 6 

9 ) 1371 6 

9)152 3 

9)16 8 

t: 7 

Hence, in the nonary scale, 
the answer is 1788661. 



Exer. 
2. 



1000000 
4 

4 
_4 

16 

A 

64 
_4 

256 

4 

1024 

_4 

4096, the answer in 
the decimal scale. This ope- 
ration is evidently nothing 
else than finding the sixth 
power of 4. 

Again, by dividing 4096 
by 2, the quotient by 2, &o, 
we get 1 for the last quo- 
tient, after twelve divisions 
without remainder. Hence, 
the expression in the binary 
scale is 1000000000000. 
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SCALES OF KOTATION. 



Exer, 
3. 



123454321 
G 

8 
6 

51 
6 

310 
6 



1865 
6 

11194 
6 

67167 

6 

403004 
6 

12 ) 2418025 

12 ) 201502 ... 1 

12 ) 16791 ...10 

12 ) 1399 ... 3 

12 ) 116 ... 7 

9 ... o 

Hence, tiie expression 
in the duodenary scale is 
9873d1. 

This might also be 
wrought thus : — 

12) 123454321 

12 ) 4152514 ... 1 

12 ) 205423 ...10 

12 ) 10251 ... 3 

12)J12 ... 7 

12)13 ... 8 

... 9 
In this method, since 
the given number is in the 
senary scale, each remain- 
der is multiplied by 6, and 
the product is increased by 
the following figure. 



JSxer, 

4. 12 ) 476897 

12 ) 39741 ... 5 

12 ) 3311 ... 9 

12)^ ... 11 

12 ) 23 ... 11 

1 ... 10 

Hence, the answer is 
1 DHH 95. 



5. 2)m^ 
2 ) 3333 



2 



) 1666 

2 ) 833" 

2 )416 

;g)208 

2 ) 104 

2)52 

2)26 

2)J^ 

2)6 

2)3 

1 




1 

1 





1 


1 



Hence, the answer 
in the binary scale is 
1101000001010. 

Again :— • 

5)^333 ... 1 

5 ) 266 ... 3 

5 ) 53 ... 1 

5)10 ... 3 

2 ... 

Hence, the answer in 
the quinary scale is 203131. 
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Exer, 6. 



13S79 


12 




16 




12 




185 




12 




2227 




12 




11 ) 26733 




11 ) 2430 ... 


3 


11 ) 220 ... 


10 


11 ) 20 ... 





1 ... 


9 



Hence, the answer is 190d3. This might also be 
wrought by dividing by 11, and multiplying each re- 
mainder by 12. 



MISCELLANEOUS QUESTIONS. 

(Arithmetic, page 304.) 

Exer. 1. 6|(Z.-T-8=|f<^., the price of each apple at 
the first rate; and 2^c?.-^3=f{2., the price of each at 
the second rate. Then, as ^d. : ^. : 108^ : 111^; and 
Illi-100=1H, the answer; 

2. The first cost of each is evidently Id, Then, as 
100 : 140 : : ^. : ^i., the selling price of each ; which 
is obviously at the rate of 25 for 7d, 

3. The cost price is 112^cZ. Ten per cent, added to this 
makes 123|^. Suppose the whole 150 apples to be sold 
at 3 for 2^d» : this would bring 125c^.,or I^. too much. 
Now these two rates are Jf of a penny and ^f of a 
penny per apple. The difference is ^^ ; and 60 times 
this |(2. or l^d. Hence 60 apples must go at the smaller 
rate and 90 at tho larger. 

4. By doubling the mean, £52 - 10, we get £105, the 
Bom of the extremes ; and by taking from this the given 
extreme, £20, we get £85, the other extreme. Hence, 
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by Rale III. Arithmetic, page 268, £85 -£20 = £65 ; 
£65-s-£5=£13 ; and 13 + 1=14. 

Exer. 

5. 1-^2=1 ; l-+-2J=^;andl-T-3J=f,therecipro. 
cals of the given distances. Then, as i+A+f • i; 
or, by reduction to a common denominator, and by nsing 
only the numerators, as 161 + 112 + 92, or 365 : 161 :: 
£164.-5 :£72.9; as 365 : 112::£164 - 5 : £50 - 8; 
and as 365 : 92::£164 - 5 : £41 - 8. 

6. 90 pair of gloves at 2«. 6(Z. per pair would bring 
225^., or £11 - 5, which is 25«. less thaji £12 - 10. 
The stoekings cost 6(2. per pair more than the gloves. 
Twice 25 sixpences are wanted to make up the whole 
amount received (£12 - 10). Then there must be 50 

* pair of stockings and 90—50=40 pair of gloves. 

7. 12 X I = 7i, and 12 + 7i = \9\. Now, by the 
question, the sum of this and five eighths of the father's 
age, is equal to the father's age ; consequently, 19^ must 
be three eighths of the father's age. Hence, as § : 1, 
or as 3 : 8 :: 19^ : 62, the answer, 

8. By dividing the gains by the respective times, we 
get £22 - 16, £16 - 13, and £13 - 15 ; the sum of which 
is £53 . 4. Then, 

As £53 - 4 : £1064 ; or, by contraction, 
1 :20 :: £22-16: £456; 
1 :20 :: £16 -13: £333; 
1 : 20 :: £13 - 15 : £275. 

9. By dividing the gains by the times, we get 
£14 - 8 - 9, £20 - 9 - 6, and £26 - 5 ; the difference of 
the second and third of which is £5 - 15 - 6. Then, 

As £5 - 15 - 6 : £220 ; or, by contraction, 
21 :800 :: £14-8-9 :£550; 
21 :800 :: £20 - 9 - 6 : £780; 
21 : 800 :: £26 - 5 - : £1000. 

10. By assuming 1 as a common mean, and 1^ as 
the ratio, we obtain for the series ^, ^, 1, 1^, and ^^ ; and 
by assuming the same mean, and 2|^ as the ratio, we 
find for the series ij^, f , 1, 2^, and 6^. The sum of all 
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these terms is ISJ^. Then, as 16^ : 80^ :: 1 : 5, 
the common mean. The other terms will be fonnd by 
multiplying and dividing this mean by the ratios; or 
more easily by multiplying the several terms in the two 
series above found bv 5. 

Exer, 

11. Here, according to the method shown in the 
Arithmetic, Question 13, page 302, we add together j^^, 
■^, ^, and T^, and we divide the sum, jVVttj % ^ 5 *^^ 
quotient is ^»^. Then, as ^yj^ : 1, or as 199 : 3240 : : 
1 day : 16^^ days, the time in which the work would 
be done by all. 

Again, ^9^«^V=^3^; Jjft^-Ji=^t^; ^«^- 

3^=tJU ; and ^^^^=^1^. Then, as 37 : 3240 :: 

1 day : 87f| days ; as 64 ; 3240 :: 1 day : 50§ days ; as 

79 : 3240:: 1 day : 41^ days ; amd as 19 : 3240:: 1 day 

: 1701^ days. 

12. 13+16=29; 13x16=208; and 208-^29 = 7f^ 
days, the answer. — {8ee Arithmetic, page 302, Exercise 
12.) 

13. By adding together ^, ^, ^, and ^, we get ^, 
the part of the work done by all working two days and 
a half; and as 2^ days : 1 day ::^V • iV* ^^^ P^rt done 
by them in one day; and, consequently, they would 
finish the whole in ] 6 days. 

Now, since ^ of the work contains the part done by 
A and B in one day, and by G in half a day ; and since 
^ contains the parts done by G and D in one day, and 
by A in half a day ; it is evident that |^, the sum of the 
latter, and twice the former, will contain the parts done 
by A in 2^ days, by B in 2 days, by G in 2 days, and by 
D in 1 day. Again, ^ of the work contains the parts 
done by B and G in one day, and by D in half a day ; 
and, consequently, ^^ the double of this, contains the 
work done hy B and G in 2 days, and by D in 1 day. 
Hence, by taking ^ from ^, we have remaining ^, 
the part of the work done by A in 2^ days ; and, there* 
fore, as ^ : 1, or as 1 : 21::2^ days : 52^ days, the 
time required by A. 

In like manner, by taking twice -^ from the sum of 
^^ and twice ^, we get |^, the part done by B in 2^ 
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days ; by taking twice ^ from the sum of ^ and twice 
^, we obtain ^^, the part done by C in 2^ days ; and, 
by taking twice ^ from the sum of ■^:f and twice ^, we 
get Y^, the part done by D in 2^ days. Then, as 
29 : 672:: 2\ days : 67|| days ; as 19 : 336 :: 2^ days : 
44^ days ; and as 1 : 112 :: 2^ days : 280 days. 

Uxer. 

14. By dividing the gains by their respective stocks, 

^© get A> h a»d il- Then, f - A = inr ? ^^ as ^ : 
■is :: 2 months : 8 months ; as i^ : f :: 2 months : 10 
months ; and as ^ : ^ :: 2 months : 12 months. 

15. The given number is evidently equal to 5, 
together with 9 times the radix of the scale. Hence, 
taking 5 from the given number, and dividing the re- 
mainder by 9, we get the answer. 

16. Water is composed of two volumes of H and one 
of O. The weight of one volume of is 16*96 times 
the weight of one volume of H. Therefore the weight 
of 2 volumes of H, and one of O, is 17*96. 

Then, 709 x '^= 630-047U gg. , 

And, 11315 X ^=1260022 \ ^"^"^ ^PP™""- 

17. In following the method pointed out in the 
Arithmetic, page 226, we find the quotients to be 2, 3, 
3, 3, 1, 1, 3, 6, 3, 1, &c. Then, 

23331136 3 1 &c. 

1 3 10 3343 76 27 1 17 02 5 3 7 7 ,7079 ^« 
^ T T3^ T^ Tff TTTT im 3919 TJTTT Te3 0> <*^- 

18. The square root of 5 is 2*236068, and that of 11 
is 3*3166248 ; and the quotients, found in the usual 
way, are 1, 2, 14, 2, 2, 2, 14, &c. Then, 

1 2 14 2 2 2 14 &c. 

1 2 2 9 6 149 3ff 8 glgl A-r» 

19. Here, it is evident, that the interest of the bill, 
during the required time, at 6 per cent., is equal to the 
interest of the false present worth for the same time at 
dj- per cent. Hence, it is obvious, that the bill must 
exceed the false present worth in the ratio of 6^ to 6, or 
of 13 to 12 ; and, consequently, that the false discount, 
or the interest of the bill, must have been -^ of the bill. 
Now, the interest of any sum for a year, being yf^ of 
the same sum, we have -^hs • tV > ^^> ^J i*^duction, 
78 : 100 ::1 year : 1 year, 102|J days. 
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Exer, 

20, 100-31 = 96i. Then, as 3f : 96^ :: £54 : 
£1386 ; and igl386-£5 = £1381. 

21. This question may be wrought, as in the margin, 
in the same manner as a common 

fraction is reduced to a decimal 12 ) 60 ( -361, Ac. 
traction, in the decimal scale. In 36 

the septenary scale, the denomi- yr^^ 

nator 9 is expressed by 12. We , qk 

then find that this is contained 3 — - 

times in 50 (the numerator with ^ j 

a cipher annexed) ; and multi- _ 

plying by 3, we get 36. In sub- * 5, &c. 

tracting this, as we cannot take 
6 from 0, we take it from 7, the radix of the scale, and 
carry 1. A cipher being annexed to the remainder, 12 
is contained 6 times in the result. Then, in multiply- 
ing, we have 6 times 2 equal to 12, which conl^iins 
one 7 with the remainder 5 ; we set down 5 therefore, 
and carry 1. Then, multiplying 1 by 6 and adding 1, 
we get 7, which in the septenary scale is expressed by 
10. Proceeding thus, we get the remainder 5 afber the 
third figure placed in the quotient ; and this being the 
same as the given numerator, it is plain that the frac- 
tion is periodical, the period consisting of the three 
figures 361. 

This method will be illustrated by the annexed pro- 
cess, in which the decimal notation is employed ; and, 
instead of annexing a cipher, we multiply by 7, which, 
in the septenary scale, is equivalent. 



5) 
7 



multiply. 



9)35(3 

^ [ multiply. 
9^56(6 

y[ multiply. 

9)^(1 
5, &c. 



We might also obtain the answer by finding a power 

G 
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of 7, from wliicli if 1 be taken, the remainder will be 
diyisible by the given denominator 9. This will be 
readily found to be the third power, 343. Then, f of 
342=190 ; which, in the septenary scale, is expressed 
by 361, the period of the reqaired expression. 

22. li=V2. Then, l;2i«=15-40702167. (This is 
easily found from Exercise 17, componnd interest.) 
Taking 1 from this, and dividing the remainder by *2, 
we get 720351078 ; the product of which into £400 is 
£2881404312, the amoimt of an annuity of £400 at the 
end of 15 years, at {he proposed rate of increase. Add- 
ing £12000 to this, we get £4081404312, the sum which 
the merchant would have been worth, had there been 
no expenditure. Then, dividing this by 1*2^^, we get 
£2649*054, or £2649 .1-1, the answer. 

23. It is evident that, in every case, the drawing off 
of one gallon from the cask, when full, leaves in it -^ of 
its previous contents. Hence, the quantity of rum lefb 
the first day is -^ of 10 gallons ; the second day, ^ of 
that ; and so on, till, at the twentieth day, it is only 10 
gallons multiplied by the twentieth power of -^ ; and, if 
this quantity be taken from 10 gallons, the remainder 
will be the quantity of water. By similar reasoning it 
would be shown, that the quantity of water contained in 
the cask, at the end of the second period of twenty 
days, would be equal to the quantity last mentioned, 
multiplied also by the twentieth power of i^. Now, the 
twentieth power of t^, or -9, is '12157665459. (•9«=-81 ; 
=•6661; -98 == -43046721 ; and •9i« = -185302018885.) 
The product of this by 10 being taken from 10, the re- 
mainder is 8*7842334541, the quantity of water in the 
cask at the end of twenty days ; and the product of this 
by •9«o is 1-0679577, &c. gallon, the answer. 

24. It will appear, on consideration, that the re- 
quired prices are two mean proportionals between the 
given ones. Hence, according to Rule lY. Arithmetic, 
page 273, we divide £391 - 11 - 10 by £246 - 12, or 
93982i. by 59184dJ. ; the quotient is Hffl» or, in its 
lowest terms, |4f > ^'^^ ^^^ ^^^ ^<^^ ^^ ^^^ fraction is 
h o^ ^h the ratio. Then^ adding to £246 <• 12 one sixth 
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of itself, we find one answer ; and if to tliat answer one 
sixth of itself be added, the sum is the second answer. 

25. It is evident, that in 22^ days, A travels as much 
as B wonld travel in 22^ days, and in twice 9 days ; that 
is, in 40^ days. Hence, as A^ days : 22^ days:: 18 
miles : 10 miles, the answer. 

26. 100+50=150, and 150^100=1^. Then, the 
fourth power of 1^ is 5^ ; and taking 1 from this, and 
dividing the remainder by 1-^—1, we get 8^; the pro- 
duct of which, into £300, is £243 7j^, the amount of an 
annuity of £300 forbom 4 years, at 50 per cent, per 
annum. Now, had there been no ezpendifcnre, each 
pound of the original capital would have amounted to 
^5^, while in realiiy it amounts only to £4. The dIf-> 
ference of these is £1-^, the loss on each poxmd of the 
original capital, in consequence of the vearly expenditure. 
But the value of the annuity we have found to be 
£2437^; and therefore, as 1^ : 1, or as 17 : 16 :: 
£2437| : £2294^, the answer. 

27. It is evident, from the nature of the question, 
that if the time from the end of the evening twilight 
till day-break, be divided into seven equal parts, the even- 
ing and morning twilight will each consist of two such 
parts, and the day from sunrise to sunsefc of eieht such 
parts ; the time also from noon till sunset, wOl consist 
of eight of the same parts. Hence, as 7+2+2+8 : 4:: 
24 hours : 5 hours, 3^ minutes, the time, after noon, 
of setting. 

28. By repeated multiplications by 30, it is found 
that the expression for the given number in the decimal 
scale is 895791 ; and from this the answer is obtained by 
continual divisions by 12. 

29. The cube root of 2 is 1-259921. Then using this 
and unity, we find the quotients by the usual division 
to be 1, 3, 1, 5, 1, 1, 4, 1, 1, &c. Then, the rest of the 
work will stand as follows : — 

131511411 &c. 

\ I % ^% w ^ mm w»*«- 

o2 
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Exer, 

30. By reducing 644 and 1000 in the octary scale to 
the decimal scale, we get 420 and 512. Hence, it is 
evident that the fraction in the form in which it is given, 
is a decreasing infinite series of continual proportionals, 
whose first term is JfJ, and ratio y^; and the sum of 
this series is found, by Bule II., Arithmetic, page 271, 
to be tf^, or ^. 

31. By reducing -^ in the quinary scale, and ^ in 
the nonary scale, to the decimal scale, we get f and -^ ; 
the difference of which is -^^^ the answer. 

32. By reducing ^ in the duodecimal scale, and 
^\' in the octary scale, to the decimal scale, we get ^ 
and ^ : the product of which is 1-^, the answer. 

33. Since the time is four years, we have 124 : 24 :: 
£1 : £^, the true discount of £1 for that time, at 6 per 
cent, per annum ; and as 116 : 16::£1 : £^, the true 
discount of £1 for the same time, at 4 per cent, per 
annum. Then, as £^-^1^ : £5 :: £1 : £89 - 18. 

34. Here, if the whole quantity be supposed to con- 
sist of 12 equal parts, the three portions mentioned in 
the question will respectively consist of 4, 3, and 5 such 
parts. Then,4xl+3x2+5x3=25; andas 26 :12:: 
20 per cent. : 9f per cent, the first rate ; which is to be 
doubled and trebled to find the other rates. 

35. On each of the first, second, third, and fourth 
days, the person must have travelled four miles more 
than on each of the fifth, sixth, seventh, and eighth, 
respectively; or, on the whole, 16 miles more in the 
first four days, than in the second four« Hence, since 
he travels as much during the first four, as during the 
last five days, it is evident that he must have travelled 
16 miles on the ninth day. Taking this, therefore, as 
the least term, the common difference as 1, and the 
number of terms as 6, we find, by Rules I. and II., 
Arithmetic, page 267, the sum of the series to be 90 miles, 
the required distance. 

36. By successive multiplications by 30, the given 
number is found to be equivalent to 235229409 in the 
decimal scale. Then, taking 4 from this, and dividing 
the remainder by 5, we get 47045881 ; which, by the 
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question, and by tHe nature of notation, is the sixth 
power of the required radix. Extracting the sixth root, 
therefore, we get 19, the answer. 

Exer, 

37. It is evident, that the sums paid to the boys, 
women, and men, for working the same number of hours, 
will be as 1, 1^, and 2 ; or as 3, 4, and 6. Then, by 
multiplying the given hours by these numbers, we get 
12 X 6=72, 9 X 4=36, and 8 x 3 = 24. Hence, the sums 
actually paid to each man, woman, and boy, must be as 
72, 36, and 24 ; or as 6, 3, and 2. Again, the sums 
actually paid to all the men, women, and boys collec- 
tively, are obviously as 24, 10, and 5. Then, dividing 
these respectively by 6, 3, and 2, the numbers found 
above, we get 4, 3J, and 2-^, which must be proportional 
to the number of the men, women, and boys. Lastly, 
as 4+3^+2^ : 4:: 59 ; 24, the number of the men: as 
4+3^ + 2^ : 3^ :: 69 : 20, the number of the women ; 
and as 4 + 3^ + 2^ : 2^ :: 69 : 15, the number of the 
boys. 

38. The part of the property that remained after 
the first son's share, was | ; and the part that remained 
after the second son's share, was f of this, wanting 
£350; or ^V o^ ^^^ whole, wanting j^350. Again, | of 
this is fj of the whole, wanting | of ji?350 ; that is, 
U of the whole, wanting £262^ ; and, therefore, what 
remained after the third son's share must have been 
II of the whole, wanting £1237^, the sum of £262^ 
and £975 : \ of this, again, is ^^ of the whole, want- 
ing £928^^; and, consequently, the widow's share, or 
what remained after all the son's shares, was ^^ of the 
whole, wanting £2328^, the sum of £928^ and £1400. 
But, by the question, this was equivalent to \ of the 
whole ; and therefore the difference between ^g- of the 
whole, and \ of the whole, must have been £2328^. 

But, AV— i=Ti?A ; ^^^ therefore, as -^j^ • \ or as 
149 : 1280::£2328i : £20000, the answer. 

39. Since there are four yards in the greater for every 
three in the less, and since the less costs twice as many 
pence per yard as it contains yards, while the greater 
costs only as many pence per yard as there are yards, it 
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is evident, that the prices of a yard of the greater, and 
a yard of the less, will be as 4 to 6, or as 2 to 3. Hence, 
by mnltiplying these last numbers by 4 and 3, the num- 
bers expressing the ratio of the quantities, we get 8 and 
^, ezpressinff the ratio of the entire prices. Kow, the 
difference oi these being 1, and the given difference of 
the prices being £31 - - 2, it appears that the greater 
bale must have cost 8 times, and the less 9 times, 
£31 - - 2. Hence, mnltiplying £31 . - 2 by 8, re- 
ducing the product to pence, and extracting the square 
root, we get the number of yards conttaned in the 
greater ; and three fourths of that result will be the 
number contained in the less. 

Exer, 

40. As 105 : 5::£1 : £^, the true discount of £1 
for a year, at 5 per cent, per annum. Also, as 104 : 4 : : 
£^ : £^, the true discount of £^ for a year, at 4 per 
cent, per annum ; and as 106 : 6 :: £^ : £t^' ^^^ ^® 
discount of £\ for a year at 6 per cent, per annum. 
Then, ^ + ^=,^3^; and ^^^i^=.^^l^. Then, 
as Trrhr : 1, or as 5 : 57876 :; £1 i £11575 - 4, the 
answer. 

41. Subtractiug the given ages severally from 21 
years, we get 15, 13, 11, and 9 years. Then, by invo- 
lution, 1045»* = 1-93528244 ; l-045»» = 177219610 ; 
1045n = 1-62285305 ; and 1-045* = 148609514 ; aad 
dividing unity by these successively, we get -51672044, 
•56427164, -61619874, and -67290443, the respective 
present worths of £1 for 15, 13, 11, and 9 years. The 
sum of these is 237009525. Then, 

As 2-37009525 : -51672044: .-£10000 : £2180 - 3-4^^; 
2-37009525 : -56427164: .-£10000 : £2380 - 15 -Hi; 
2-37009525 : -61619874:: £10000 : £2599 . 17 -9f 
2-37009525 : -67290443:: £10000 : £2839 - 2-10^ 

42. Subtracting the given ages firom 21 years, we 
get 15, 12, and 10 years. Then, 104»» = 180094351, 
VOf^ = 1-60103222, and l-04i® = 1-48024428; and 
dividing 1 by these successively, we get for the present 
worths, -55526460, -62469705, and -67556417. Now, 
the sum of the first and third of these, and of twice the 
second, is 2-48002277 ; and the sum of all three is 
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1*85543572 ; and if the whole property be supposed to 
be 1, and if all had survived the property left to the first 
would have been ^?4*/oWm ' ^^^ *^® product of this 
by 104i5** would evidently be arsgooW?? ' °^> ^^ ^^^^" 
sion, '40322210, the amount which he would receive on 
coining to age. It would be shown, in a similar manner, 
that the sum which he would receive on coming to age, 
after the death of one of the twins, would be ,-r5inc4ir»-:i « ; 
or, by division, '6SS969S7. Now, the difference of these 
is •13673777 ; and this corresponding to £1000, we have 
•13573777 : 1::£1000 : £7367- 2 . 11^, the answer. It 
is evident that the share of the second or last might 
have been employed with equal facility, and that the 
result would have been the same. 

JBieer, 

43. By discount, as £101| : £100 :: £1 : £|^, the 
present worth of £1 due at 4 months, at 5 per cent, per 
annum ; as £103f : £100 :: £1 : £|^, its present worth 
at 9 months; as £105 : £100 :: £1 : £ff, its present 
worth at 12 months; and as ^1081 : £100::£1 : £i|, 
its present worth at 20 months. The sum of these is 
the present worth of £4 due, as mentioned in the ques^ 
tion ; therefore, as £M+^l7+^M+^if : *^4 :: £750 : 
^784 iV3VoVa > t^e answer. 

44. 1tV=1-1, and ll^^ = 6-72749996 ; the product 
of which with £6000 is £33637*49975, the sum which 
the merchant would have been worth, had there been no 
expenditure. Then, to find the amount of an annuity 
of £100 for the same time, we divide 672749995-1 by 
•1, and multiply the quotient, 57-2749995, by £100; 
the product is £5727*49995; and taking this from 
£33637-49975, we get £2790999980, or £27910, very 
nearly, which is the answer. 

45. As 12 months : 11 months:: £5 : £4,^; as 12 
months : 19 months:: £5 : £7ii; and as 12 months : 
30 months :: £5 : £12^. Then, as £104^^ - ^1^0 :: £1 

: •£^^, the amount of the debt which would be dis- 
charged by the payment of £1 at the end of 11 months. 
Again, as £107^ : ^100:: £2 : £1^7^ the amount of 
the debt which would be discharged by the payment 
of £2 at the epd of 19 months. In Uke manner, as 
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jeil2i : :glOO :: £2: £H, the part of the debt fliat 
would be discharged by the payment of £2 at the end of 
30 months. The sum of these resnlts is dgjfgfj . Then, 
as 4 gjgg|f : 1 :: £500 : £lOBmm, the first payment, 
which is to be doubled to find each of the others. 

JSxer. 

46. By reducing the given periods to seconds, and 
performing the division in tne usual manner, the 
quotients are found to be 4, 6, 1, 1, 2, 1, 4, &c. Then, 

4 6 112 1 4 Ac. 

i A ^ H AV T^ 1^, *c. 

47. By reducing the given periods to seconds, and 
dividing m the usual manner, we find the quotients to 
be 1, 1, 1, 1, 2, 29, 2, 30, Ac. Then, 

1 1 1 1 2 29 2 30 &c. 

i i i i ^ m m mu,&o, 

48. 35 lbs. +20 lbs. = 55tbs. ; and 55 lbs. at 78, 4d. 
=£20 "3*4, the value of the whole mixture. Also, 
35 lbs. at le. lOd. per lb.=£3 - 4 - 2 ; and £20 - 3 - 4 
+£3 - 4 - 2 = £23 -7-6, the sum which the whole 
would have cost at the price of the better kind, and 
which is thevefore to be divided by 55 to find the price 
per lb. of the better ; and if le, lOd. be taken from that 
price, the remainder will be the price of the other. 

The price of the better kind might also be found by 
adding to 78, M, f f , or ^, of Is. lOd. 

49. The yearly interest of £7000, at 6 per cent, is 
£420; and £420-£240 1= £180. Then (Arithmetic, 
Rule I., page 281), find the amount of an annuity of 
£180 for 16 years, at 6 per cent, per annum, and add to 
it the original debt of £7000, to find the answer. 

The answer might also be found by taking the 
amount of an annuity of £240 for 16 years, from the 
amount of £7000 at compound interest for the same time. 

50. In each of the last 14 days the boy reads 36 lines 
more than In each corresponding day of the first 14 ; 
and, therefore, 36 x 14=504, the namber of lines read in 
the fifteenth, sixteenth, seventeenth, and eighteenth 
days. The half of this, 252, is the number of lines read 
in the two mean days ; and the product of this by 16, 
half the number of terms, is the answer. 
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Exer, 

51. A is 31 (308-277) yards farther from the gate 
than B, and goes ^ of a yard per second more than B. 
Therefore, as ^ yard : 31 yards :: 1 second : 1 minute 
33 seconds, the answer. 

Again, 2| + 2 = 4J, and 277 + 308 = 585. Then, as 
4^ yards : 585 yards:: 1 second : 2 minntes 15 seconds, 
the time in which they will meet, when they will also be 
eqnally distant from the gate. 

52. It will appear, on a little consideration, that A, 
the swifter of them, must have travelled over the entire 
distance between them, and must have passed the station 
of B, as far as B wants of having reached the station of 
A; and, therefore, the spaces travelled over by both, 
must be together double of the entire distance. Hence, 
21+2 t= 4J ; 308 + 277 = 585 ; and 585 x 2 = 1170. 
Then, as 4^ yards : 1170 yards::! second : 4 minutes 
30 seconds, the answer. 

53. The amount of £1100 for 11 years, at 6 per cent. 
per annum, compound interest, is ^^2088* 1289 ; and the 
amount of an annuity of £1 for the same time, and at 
the same rate, is 14*971642. Then, to find the answer, 
divide the former amount by the latter. 

54. £1 - 7 - 6— 10«. = 17*. 6c?.; and 84 acres at 
17«. 6(2. =£73 - 10. Then, the rest of the work is the 
same as to find the present value of a reversion of 
£73 - 10, at 6 per cent, per annum, to commence after 
18 years, and to continue 30 years. To do this by 
Rule V. Arithmetic, page 285, we have 10630=5-743491, 
and 106*« = 16-393872. Taking 1 from the first of 
these, and dividing the remainder by the second, we get 
'2893454 ; which, again, is to be divided by 06 ; and the 
quotient, 4*82242, is to be multiplied by 73*5 (for 
£73 - 10), to find the answer. 

55. By Table lY., the values at 4 per cent, of two 
lives of 45 and 40 are 13*901 and 15*135 ; the sum of 
which is 29*036. Also, by Table V., the value of £1 on 
the joint continuance of the same lives is 11*656 ; the 
difiference between which and the sum above obtained 
is 17*38. Then, multiplying 13*901 by 300, we get 

G3 
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Then, as £-^^ : ^imAr ; o^> ^J dividing the nmne- 
rators by 2, and the denonunators by 100, as £^ : £|f ; 
or, by reducing the fractions to a common denominator, 
and nsing only the nnmerators, as £4947 : £5194:: 
£10000 : £10499^11^, the answer. 

64. By extracting the square root of 5, and dividing by 
2, we get 1*118034 ; and by inking '6 from this we obtain 
•618034. Then employing this and unity, we get, by the 
usual divisions, the quotients 1,1,1, 1, 1, &c.; and the work 
for finding the converging fractions will stand thus : — 

11111111 Ac. 

11 2 3 5 8l3^/« 

Again, by taking 1-118034 from 1*5 (=#)» ^^ get 
•381966 : and by using this and unity, and by the usual 
divisions, we find for quotients 2, 1, 1, 1, 1, &c. The 
rest of the work will then be as follows : — 

2 111111 

i i I- I 1% ift: &c. 
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MENSURATION OF SURFACES. 

(Arithmetio, page 831.) 

JBxer, 1. 1276 Knks x 948 links = 1203268 square 
links, or 12 acres roods 5 perches. 

2. Here, ^ feet 8 inches=66-6 feet, and 937 feet 6 
inches=937-5 feet. The product of tKese is 62500 
square feet, which is divided by 9 to reduce it to square 
yards ; and the price of these is found at 8Jc?. per yard. 
The work is follows : — 

66-666 
937-5 

333333 

200000 
600000 



62499-999&, or 
9 ) 62500 square feet. 

6944*4444 square yards, at S^i. 

6(1. =£^ 173-6111 

U. =i of Qd. ... 67-8704 
\d. =|of 2i. ... 14-467 6 

£245-9491, or 
£245 . 18 - 11|. 

3. Here, the product of the given dimensions is 
found to be 714 feet 2' 10" ; or, by division by 9, 79 
yards 3 feet 2' 10" ; the price of which, at 9|c?. per yard, 
is the answer. The work is as follows : — 
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liiet. 


Inehe*. 


70 


10 


10 


1 


?08 


4 



10 10 



9 ) m feet 2' 10" 

79 yards 3 feet 2' 10" at 9|i. 

6<£.=i5.... t. 39 6 
3t2.=|of6ci. 19 9 
fd=Jof 3<«. 4 11- 
3f.=|yd..., 3;; 
For 2' 10"... 

64 5}, or 

iS3 - 4 . 5|. 

4. 98 X 81=7938 square yards ; which, by redaction 
to acres, will give the answer. 

Feet, Incheg, 

5. 9 8 

^ 



5 4 

4 10 



6 10' 

Feet, Inehei. 
6. 3 10 

3 10 



n// 



11 6 

3 2 4 

14 8' 4' 

7. 1324x889 = 1137316; 1137316 -^ 2^ 568658 
square links, or 5 acres 2 roods 30 perches, nearly. 

Feet, Inohe9. 

8. 21 7 

J7 10 

366 li 

17 11 10 

2 ) 384 10 10 

192 5' 5" 
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9. Here half the sam of the given sides is 1160 
links, and the three remainders are 198 links, 552 links, 
and 440 links. The continual product of these is 
52752902400, the square root of which is 229680 square 
links; or, by division by 100000, and by reduction, 
2 acres 1 rood 7\ perches, nearly. 

10. The half sum is 21, and the three remainders are 
8, 7, and 6. The continued product of these is 7056 ; 
the square root of which is 84, the answer. 

11. Here, the half sum of the given sides in inches 
is 88, and the three remainders are 44, 33, and 11. The 
continual product of these is 1405536 ; the square root 
of which IS 1185*55304 square inches ; or, by division 
by 144, 8*233 square feet. 

12. 33+28=61 ; 61 x 11=671 ; and 671-r2 = 335^ 
inches, the answer. 

13. 75+33=108; 108x20 = 2160; and 2160-^2= 
1080 square feet; or, by division by 9, 120 square 
yards. 

14. 882 link8+7731inkB=1655 links; 1655 links x 
1756 link3=2906180 square links ; the half of which is 
1453090 square links, or 14 acres 2 roods 5 perches, 
nearly. 

15. Tn the triangle ABD, the half sum is 24, and the 
remainders are 3, 6, and 15. The continual product of 
these is 6480 ; the square root of which is 80*49845, the 
area of ABD. 

Again, in the triangle BCD, the half sum is 24, and 
the remainders are 3, 12, and 9. The continual product 
of these is 7776, the square root of which is 88*18163, 
thear^aofCBD. 

Lastly, the sum of the two areas above found is 
168*68008, the area of the trapezium. 

16. 27+18 = 45. Then, 45 x 58-»-2 = 1305 square 
perches, the area of the trapezium AEDC. 

Again^ 46 x 20-^-2 = 460 square perches, the area of 
the tnangle ABO. 

Lastly, the sum of the areas is 1765 square perches ; 
or, by reduction, 11 acres roods 5 perches, the area of 
the whole figure. 
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Exer. 

17. First, in the triaBgle ABC, half tlie sum of the 
Sides is 8, and the remainders are 2, 5, 1, the continual 
product of which is 80 ; and the square root of that 
product is 8*944272, the area of ABC. 

Secondly, in the triangle GDE, the half sum is 8'5, 
and the three remainders are 4'5, 3*5, and '5. The 
continued product of these is 66*9375 ; the square root 
of which is 8181534, the area of CDE. 

Thirdly, in the triangle AGE, the half sum is 9*5, 
and the remainders are 5*5, 2*5, and 1*5. The continual 
product of these is 195*9375 ; the square root of which 
is 13*997768, the area of ACE. 

Lastly, the sum of these three areas is 31*123574, the 
area of the whole polygon. 

18. 5« = 25, and 2*5980762 x 25 = 64-951905, the 
area. 

19. 60»=:3600, and 4-8284272 x 3600=17382*33792 
square yards. Then, hy dividing this by 30^, we get 
574 perches 19 yards, nearly ; or, by farther division by 
40 and 4, 3 acres 2 roods 14 perches 19 yards, 

20. 3*141593 X 13=40*840709 ; or, as 113 : 355 :: 13 
: 40*840708, nearly; or, as 7 : 22:: 13 : 40*857. 

21. 2 feet 9 inches =;= 33 inches. Then, 3-141593 x 
33=103-672569; or, as 113 : 355::33 : 103-672566 ; or, 
as 7 : 22 :: 33 : 103*7 ; any of which becomes, by rednc- 
tion, 8 feet 7 inches, with a fraction. 

22. 12 feet 5 inches =149 inches. Then, as 355 : 
113 :: 149 : 47-428, Ac., inches ; or, as 22 : 7 :: 149 : 
47*409; or 149-f- 3-1416=47-4, &c. 

23. 31«=961; 7854x961 = 754-7694 square yards, 
the answer, 

24. Here, the diameter is 15 perches ; and 15'=s225. 
Then, -7854x225=176*7150 square perches; or, by re- 
duction, 1 acre roods 16*715 perches. 

25. 56-6« = 3192-25. Then, 3192-25 x -07958 = 
254*0392550 square perches, or 1 acre 2 roods 14 
perches. 
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Exer, 

26. 5 feet 8 inches = 68 inches, and 68^ = 4624 
Then, •7854x4624 = 3631-6896 square inches, which is 
to be redticed to square feet, to find the answer. 

27. By reducing the axes to inches, we get 401 and 
243. Then, 401 x 243 = 97443, and 97443 x 7854 = 
76531*7322 square inches ; which, by reduction, becomes 
59 yards feet 677322 inches. 



MENSUEATION OF BODIES, OR SOLIDS. 

(ArithmetiCi page 336.) 

Exer. 1. By reducing the dimensions to inches, we 
)t 192, 126, and 100, the continual product of which is 
l<19200 ; and this is to be divided by 277*274 to find 
the answer. 

2. 2* = 4. Then (by Rule III., Arithmetic, page 
331), -4330127x4 = 1-7320508, the area of the base ; 
and 1-7320508 x 14=24-2487112, the answer. 

3. 24x18^=444; and 444 x 10^^=4699 cubic feet, 
the answer. 

4. The dimensions in inches are 87 and 225. Then, 
372 = 1369 ; 1369 x 7854 = 1075-2126, the area of the 
base ; and 1075*2126 x 225 = 241922*8350, the content 
in cubic inches, which is to be divided by 1728 to reduce 
it to feet. 

5. This exercise would be wrought very easily by 
multiplying the feet and inches, without reducing them. 
It may also be easily wrought thus : 4|^ x 3 j^, or -y- x 
J^ =^ ; and ^ X 2i, or ^- x f = ^V" =37|i feet. 

6. In this exercise, 22 feet 7 inches=22'583. Then, 
in multiplying this by 1 foot 5 inches, the method of 
fkliquot parts is employed ; and in a similar manner the 
result is multiplied by 6^ inches, as below. The answer 
might also be found by auodecimals, or by reducing the 
dimensions to inches, and dividing their continued pro- 
duct by 1728. 
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JFeet. 

2258333S 

1 foot 5 inclies. 



22'58333& 
4 inches = i foot ... 7'b2777l 
linch ='|of4m. 1'88194A 

31-99305S 



6 inches =i foot... 16-99662t 
i inch = -^f 6in. 1-333044 

17-329571 

Uxer, 

7. 10 inches=f foot ; then, f x {=}f square foot 
Again, one third of the height is 3 feet 8 inches, or 3;^ 
feet and 11^x3^^, or ff x ^' =fff cubic feet, or by divi- 
sion by 12 and 12, 2 feet 3' 1'', the answer. This might 
also be wrought by duodecimals, or by reducing 9 feet 
9 inches to inches. 

8. 37 feet 8 inches=s452 inches, and 79 feet 9 inches 
=957 inches. Then, 452>=:204304, and 204304 x 
*7854=:160460'3616, the area of the base. Again, 
160460-3616 x 957=:1535605660512, one third of which 
is 51186855*3504, the content in cubic inches ; and divid- 
ing this by 1728 (=12x12x12) we get 29622-0228 
cubic feet, nearly. 

9. 720^=518400, the area of the base. Then, 518400 
X 477=247276800, one thud of which is 82425600, the 

content in cubic feet, which is to be divided by 27 to 
reduce it to cubic yards. 

10. 9«=81, and •7854x81=63-6174, square inches, 
the area of the base. Then, 63-6174x17=1081-4958, 
one third of which is the answer in cubic inches. 

11. 1-752 = 3-0625, and -7854x3-0625=2-4062875, 
the area of the mouth in square inches ; and since one 
third of the depth is 1, the content in cubic inches will 
^so be 2*4052875. Then, the answer will be obtained by 
dividing 277*274 by the content above fou;nd. 
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EXCT, 

12. 27x16=432; 27-16=11; IP-?- 3 = 40 J; and 
432+40^=472^, or 472*&, the area of the mean base in 
square inches ; and if this be divided by 144, the quo- 
tient is 3'2800d25, the area in square feet. Then, the 
answer will be obtained by multiplying this area by 18, 
and taking aliquot parts for 8 inches. 

13. 2i=2-6, and 2-6 x 1=2-6 ; also, 2-6-l=l-6, the 
difference of the diameters; 1*5^-^3= '75; and 2*5 + 
*75=3'25, the square of a mean diameter. Then, 
-7854 X 3-25=2-55255, and the product of this by the 
depth is the answer. 

14. 123=1728, 15^=3375, and 21«=9261. Then, to 
find the answers, multiply these successively by -5236. 

15. 38^=1444, and 1444x48=69312; the product 
of which by -5236 is the answer. 

16. By multiplying 2 feet 8 inches by 3 feet 9 inches, 
dud taking half the product, we get 5 feet for the area 
of each slant side ; and 4 times this, or 20 feet, is the 
area of the four slant sides. Then, multiplying 2 feet 
8 inches by itself, we get, for the area of the base 7 feet, 
1' 4'^ ; the sum oi which, and of the former result, is 
the answer. 

17. 2 feet 11 inches=35 inches, and 4 feet 7 inches=? 
65 inches. Then, 3-1416x35=109-956, the circumfe* 
rence of the base. Multiplying this by 55, the slant 
height, and taking half the product, we get for the area 
of the curve sunace, 3023-/9 square inches. Again, 
109-956 X 35-5-4=962-115 square inches, the area of the 
base. By adding these areas together, we get, for the 
entire area, 3985'905 square inches ; which is to be di- 
vided by 144 to find the area in square feet. 

The answer might be found rather more easily by 
adding together the slant height and the radius of the 
base, multiplying the sum by the circumference of the 
base, and taking half the product. 

18. 7912«=62599744; which multiply by 3-1416 to 
find the answer. 

19. 12^=144, 15S=225, and 21^=441 ; and, to find 
the answers, multiply these successivdy b^ 3*1416. 
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20. Here, tlie quarter girt is 20 inclies, and the 
length is 44 feet 4 inches, or 532 inches. Then, 20^= 
400, and 400 x 532=212800, the content in cubic inches ; 
which is to be divided by 1728 to reduce it to cubic 
feet. 

The answer would also be easily found by multiply- 
ing I foot 8 inches by itself without reduction, and the 
piquet by 44 feet 4 inches, 'In this way, the first pro- 
duct would be found to be 2 feet 9' Ai\ and the answer 
123 feet 1' 9" 4'". 

21. Here, the quarter girt is 17*5 inches, the square 
of which is 306*25 square inches, or 2*126736 square 
feet, the mean area. Then, to find the answer according 
to the common method, multiply this by 3*25, the 
length. 

To find the answer more nearly correct, square the 
girt, 70 inches, and multiply the result, 4900, by '08 ; 
we product is 392 square inches, or 2*722 square feet, 
the area of the mean section. Then, the product of 
this by 32*5 will bo 88*465 ; and taking from this one 
190fch of itself, or a little more than half a foot, there 
will remain about 87*9 cubic feet, the answer. 

•22. By multiplying 2 feet 7 inches by 1 foot 9 inches, 
we get 4 feet 6' 3", the area of the middle section. Then, 
by multiplying this by the length, 31 feet 4 inches, we 
obtain 141 feet 7' 10", the answer. 

The answer may also be found by multiplying the 
breadth, 31 inches, by the depth, 21 inches ; and the 
product, 651 square inches, by 376, the length in inches. 
Then, the product, 244776 cubic inches, will be reduced 
to feet by dividing it by 1728. 

As a third method, we might multiply the breadth, 
2'58d feet, by the depth, 1*75 feet; and the product, 
4*52083 squai*e feet by 31*3. 

23. The sum of the girts is 31 feet 8 inches ; one 
fourth of which is 7 feet 11 inches, or 95 inches, the 
mean girt. Then, by the conmion method, 95-7-4=23' 75, 
and 23*75's=564'0625 square inches^ or 3*9171 square 
feet. The answer will be fonnd by multiplying tms by 
21 feet, and taking aliquot parts for 5 inches. 
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To find the answer by the second method, 95^=9025 ; 
9025 X 08=722 square inches, or 501388 square feet; 
the product of which by 21 feet 5 inches is 107'38; from 
which a little more than half a foot is to be taken, to 
find the answer. 

JExer, 

24 252=625; 34«=1156; 1156x2=2312; and 625 
+2312=2937. Again, 34-25=9 ; 9«=81 ; 81 x -4= 
32-4; and 2937-32-4=2904-6; the product of which 
by 43 is 124897*8. Then, multiplying this by 0*0009442, 
we get 117*93, or 118 gallons, nearly. 

25. 160-f-15=10J perches. 

26. Since the product of the square of the radius 
by 3*1416 must be equal to 160 perches, it follows that 
tne radius, or the length of the cord, will be found by 
dividing 160 by 3*1416, and extracting the square root 
of 50*92946, the quotient. 

27. 2^^ feetx3=6|; also 3-2^=|; the square of 
which is A ; and -^-r-^^^. Then, 6f +^=6|f, the 
square of the mean diameter. Let '7854 be multiplied 
by the number last found, and the product, 5*4487125, 
is the area of the mean section. Multiply this by 28*5, 
the length, and the product is 155*28830625. Lastly, 
let this be multiplied by 2568, and the product is 398780 
ounces ; which, by reduction, will become the answer. 

28. Here, the square of the diameter multiplied by 
-7854 must be equal to 144 square inches ; and, there- 
fore, 144-^-7854= 183*346065 ; the square root of which 
is the answer. 

29. Here, the product of the cube of the diameter 
by *5236 must be equal to 1728 cubic inches ; and, there- 
fore, 1728-r-*5236=3300-229182 ; the cube root of which 
is the answer. 

30. 50* X '7854=1963*5 square inches, the area of 
the base. Then, 50 cubic feet=86400 cubic iuches; 
86400x3 = 259200; and 259200^ 1963*5 =13200917 
inches, or 11 feet 0*00917 inches, tiie answer. 
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31. 22^ X 16|=375 square feet, the area of the floor. 
Then, Bince'27 inches=2 feet 3 inches=2^ feet, we have 
376-r-2i, or 1500-j-9=166f feet=:66 yards If feet= 
55 yards 1 foot 8 inches, the length required. 

32. Since 63 feet=21 yards, and since amile=:1760 
yards, and consequently 100 miles= 176000 yards, we 
have 176000 x 21 = 3696000 square yards, the area. 
Now, since a square perch=r30^ square yards, we have 
30^ X 160=484(0, the square yards in an acre. Lastly, 
hj dividing 3696000 by 4840, we get 763 /y acres, the 
answer. 

33. Here, the exterior diameter is plainly 3^, or 3'5 
inches. Then, 3-5*=12-25 and 3«=9, the difference of 
which is 3*25. Multiplying this by '7854, we get 
2*55255 square inches, the area of the end of the tube : 
and multiplying this by 100, the length, and dividing 
the product by 144, we obtain 1*7726 cubic feet, the 
solid content of the metal of the pipe. Lastly, by mul- 
tiplying this by 7000, we get 12408 ounces ; or, by re- 
duction, 6 cwt. 3 qrs. 19^ lbs., nearly. 

Again, to find the content of the interior of the tube, 
we multiply "7854 by 9, and the product by 100 ; then, 
dividing the result by 144, we get 4*90875 cubic feet, 
the content. This is then multiplied by 1000, and the 
product is 4908| ounces, or, by reduction, 2 cwt. 2 qrs. 
27 ifos., nearly, 

34. 27* + 37«x 2 = 729 + 1369 x 2 = 3467 : also 
37-27=10, and 10« x t%=40. Then, 3467-40=3427, 
and 3427 X 45 = 154215 ; the product of which bj^ 
0*0009442, is 145*6 gallons, nearly. Multiplying this 
by 10, because^ach ^dlon weighs 10 lbs., we get 1456 
tt>s., or, by reduction, 13 cwt. 

35. 0*7864 X 3« = 7*0686, and 7-0686 x 6 « 36-343. 
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RESOLUTION OF EQUATIONS. 

(Arithmetlo, page 857.) 

Hxer. 1. Here, by taking iB=0 and a$=slO, we get 25 
and 5, instead of ; and, these errors haying the same 
signs, it follows by the nature of equations, that either 
no root or both roots lie between and 10. Again, by 
taking a;=5, we get —10 ; which differing in sign f^m 
25 and 5, before obtained, one root must lie between 5 
and 10, and the other between and 5 ; and it is easily 
found by &rther trials, that one of them lies between 9 
and 10, and the other between 2 and 3. The work for 
finding the former is as follows : — 



-12 
9 

-3 
9 


25 ( 9-3166248 
-27 

-200 
189 


60 
3 


-1100 
661 


63 
3 


-43900 
39766 


660 
1 


•>414400 
397956 


661 
1 


-16444 
13266 


6620 
6 


-3178 
2653 


6626 
6 


-625 
580 


66320 
6 




66326 
6 





6633? 
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(2.) 10 
6 


-1700 
96 


10000 ( 0-626670 
-9624 


16 
6 


-1604 
132 


376000 
-293272 


22 
6 


-147200 
564 


827280 
-729620 


280 
2 


-146636 
568 


97660 
-87456 


282 
2 


-146068 
144 


10204 
-10202 


284 
2 


-145924 
144 


2 


m 


-14578Q 
2 

-14576 
2 

-14574 

• • 




(3.) 1 
—4 


-17 
12 


10 ( -4-8924879 
20 


-3 

-4 


-5 

28 


30000 
-25952 


-7 
-4 


2300 
944 


4048000 
-3936069 


-110 
-8 


3244 

1008 


1119310 
-899672 


-lis 

-8 


425200 
12141 


219638 
-180064 


-126 
-8 


437341 
12222 


39574 
-36017 


-1340 
-9 


449563 
273 


3557 
-3151 


-1349 
-9 


449836 
273 


406 
-405 


-1358 
-9 


450109 
5 




-l?67 


45016 
5 

45021 
• • • 
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By the natnre of eqnations, this last root would have 
been found much more easily, by adding the first aud 
second roots together, and subtracting their sum from 
— 1, the co-efficient of the second term with its sign 
changed. 
Exer. 

3. Here it is easily found, that one root lies betweep 
3 and 4, and it will be computed thus :— 




3 


-7 
9 


-9 (314092334 

6 


3 
3 


2 
18 


-3000 
2091 


6 
3 


2000 
91 


-909000 
888144 


90 
1 


2091 
92 


-2085600 
2032857 


91 
1 


218300 
3736 


-52743 
45192. 


92 
1 


222036 
3752 


-7551 
6779 


930 
4 


225788Q 
85 


-772 
. 678 


934 
4 

938 
4 


225873 

85 

22595$ 


-94 
90 



942 

To find the remaining roots, or their nature, we must 
divide the first member of the given equation by « — 
3*1409233, and those roots will be the roots of the 
equation found by putting the quotient equal to nothing. 
The division by the method of detached co-efficients, is 
as follows : — 




31409233 

3-1409233 



-7 
9-8653992 



-9 *( 3140923 
8-9999991 



2-8653992 -0-0000009 
Hence, the equation to be resolved is 

aj»+31409233aj+ 2-8653992 = ; 

the roots of which are imaginary, since 2*8653992 is 
greater than the square of the half of 3*1409233. 

h2 
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Exer. 
4. Here it will be found, that one of the roots is be- 
tween 6 and 7, another between 1 and 2, a third between 
and —1, and the fourth between —3 and —4. The 
work for finding them is as follows : — 



(1.) 



-4 

6 

2 
6 



-20 
12 

-8 
48 



8 
6 


40 
84 


14 
6 


12400 
404 


200 
2 


12804 
408 


202 
2 


13212 
412 


204 
2 


13624 
62 


206 

a. 


43686 
62 


20$ 


13748 
62 



36 

-48 

-12 

240 

228000 
25608 

253608 
26424 

2800320 
41058 

2841378 
41244 

2882622 
829' 

289091 
829 

289920 



11 ( 6-236068 
-72 

-610000 
507216 



-10278400 
8524134 

-1754266 
1734546 



-19720 
17395 



-2325 
2319 
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(2.) - 



4 
1 


-20 
-3 


36 
-23 


11 ( 1-763932 
13 


3 
1 


-23 

-2 


13 

-25 


240000 
-208999 


2 
1 


-25 
-1 


-12000 
-17857 


31001000 
-29040763 


1 
1 


-2600 
49 


-29857 
-17171 


1960232 
-1494957 


00 
7 


-2551 
98 


-4702800 
-137328 


465275 

449280 


7 
7 


-2453 
147 

-23060 
172 


-4840128 
-136296 

-4976424 

-676' 


15995 

-14982 


14 

7 


1013 
-999 


21 
7 


-22888 
172 


-498319 
-^676 


14 


28 


-22716 
172 


-498995 
-20 






-22544 

* • 


-49920 
-20 





-49940 



Here, at the commeiioemeiit of the work for the third 
figure of the root, only three ciphers are annexed in the 
fonrth column, two in the third, &c. : these being suffi- 
cient for giving the root true for five or six places of 
decimals. 
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(3.) -40 - 





APPEia)n:. 




-40 
-2 


-2000 
84 


36000 
3832 - 


110000 ( -0-26794919 
-79664 


-42 
-2 


-1916 

88 


39832 
3656 - 


303360000 
-267072624 


-44 
-2 


-1828 
92 


43488000 
1024104 


-36287376 
31943506 


-46 
-2 


-173600 
2916 


44512104 
1006392 


-4343870 
4118688 


-480 
-6 


-170684 
2952 


45518496 
11508' 


-225182 
183112 


-486 
-6 


-167732 
2988 


4568358 
11487 


-42070 
41201 


-492 
-6 


-164744 
3* 


4574845 
147" 


-869 
458 


-498 
.«6 


-1644 
3 


457632 
147 


-411 
411 


-504 


-1641 
3 


457779 
1 






-1638 

• 


45778 
1 


• 



45779 



KESOLUTION OF BftUATIONS. 
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(4.) 



-4 
-3 

-3 


-20 
21 

1 

30 


36 
-3 

33 
-93 


11 ( -3-7320508 
-99 

-880000 
820281 


-10 
-3 


31 
39 


-60000 
-57183 


-5971900 
5583160 


-13 
-3 


7000 
1169 


-117183 
-65709 


-388750 
379102 


-160 

-7 


8169 
1218 


-1828920 
-32130 


-9648 
9488 


-167 

-7 


9387 
1267 


-1861050 
-32298 


-160 
152 


-174 

-7 


10654 
56 


-1893349 
-216 




-181 
-7 


10710 
56 


-189551 
-216 




-188 


10766 
56 


-189767 





W8?2 

Afber finding the first and second roots, we might 
find the tliird and fonrtb more easily than has been 
done above, by attaching the firsi and second separately 
to X, with their signs changed, and finding the product, 
(aj-6-236068) («- 1763932)*; which, by actual multi- 
plication, turns out to be »* — 8aj+ 11. Then, by dividing 
the first member of the given equation by this, and 
putting the quotient^O, we get aj'+4flj+1^0 ; the roots 
of which are the third and fourth roots of the given 
equation. 
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5. It is foand by trial, tbat one root of this equation 
lies between 5 and 6, and another between —1 and —2 ; 
and these are computed in the following manner : — 



(1.) 6 
5 



-22 
55 



198 
165 



11 

5 


33 

80 


-33 
565 


16 
.5 


113 

105 


532000 
140376 


21 
5 


21800 
1596 


672376 
150168 


260 
6 


23396 
1632 


82264409 
13355 


266 
6 


25028 
1668 


8238795 
13360 


272 

6 


266960 
l' 

2671 
1 


825215$ 
134 


278 
6 


825349 
134 


984 


?672 


82548? 
1 



•243 ( 6-60555127, or 
- 165 5-6055613, nearly. 

4080000 
4034256 

-46744000 
41193975 



-4650025 
4126745 

-423280 
412750 



-10630 
8266 



-2275 
1651 



-624 
678 



8255Q 



RESOLUTION OF EQUATIONS. 
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(2.) 6 
-1 


-22 
-5 


-198 
27 


•243 ( -l-6( 

171 - 1-60 


5 
-1 


-27 

-4 


-171 
31 


-720000 
714576 


4> 
-1 


-31 
-3 


-140000 
20904 


-5424000 
4886340 


3 
-1 


-8400 

-84 


-119096 
21192 


-637660 
487660 


20 
-6 


-3484 
-48 


-9790400 
1772' 


-60000 
48757 


14 
-6 


-3532 
-12 


-977268 
1772 


-1243 
975 


~8 
-6 


-3$440 


-976496 
17 


-268 
195 


2 
-6 




-97532 
17 


-73 

68 



-4 



- 97515 



Now, the product of aj-5-6055513 and «+ 1-6055S13 
is 85*— 4flj— 9 ; and, by dividing the first member of the 
given equation by this, we get for the quadratic equation 
which has the other two roots, aj*+10»+27=0. The 
roots of this, however, are imaginary. 



154 APPENDIX. 

Ex. 
6. Here, the equation is 

a5»+«*+aj»+««+aj-100=0, 

and it is readily found, that the yalne of x is between 2 
and 3. The work then proceeds thns : — 



1 
2 

3 
2 

5 
2 

7 
2 

9 
2 

110 
2 

112 
2 

114 
2 

116 
2 

118 
2 

i?o 



1 
6 

7 
10 

17 
14 



1 
14 

15 
34 

49 
62 



31 

18 


111000 
10248 


4900 
224 


121248 
10704 


5124 
228 


131952 
11168 


5352 
232 


143120 
1758 


5584 
236 


144878 
1770 


5820 
4' 


146648 
1782 


586 
4 


148430 
5* 


590 

4 


1490 
5 


$94 


1495 
5 



1 

30 

31 

98 

1290000 
242496 

1532496 
263904 

17964000 
434634 

18398634 
439944 

18838578 
13410* 

1897268 
13455 

1910723 
90* 

191162 
90 

191252 
1 



-100(2-2396431 
62 

-3800000 
3064992 



1500 



19126 
1 

191?? 



-73500800 
55195902 

-18304898 
17075412 

- 1229486 
1146972 

-82514 
76504 



-6010 
5738 



-272 
191 



-81 



The other roots are imaginary. 
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HINTS FOR TEACHERS. 



While, by means of this Kej, in connexion with the Arithmetic, 
much time will be saved to the teacher, and while the Arithmetic 
contains a great number of exercises, still it may often be desir> 
able that other questions should be proposed to the pupil, if it 
can be done without encroaching too much on the time of the 
master. The following hints may be useful with regard to this 
object. 

From the exercises in the Arithmetic in addition, both simple 
%nd compound, the teacher may form many others, by causing 
the pupil to combine two or more of those given there into one ; 
"uid in every such case, the answer will evidently be the sum of 
he corresponding answers given at the end, in pages 347 and 
848. In this way, he may form, with ease, and in a short time, 
-he answers of a great number of exercises^ and may register 
ihem for future use — ^perhaps in the blank leaves of the Key. 
The following, formed from the first six exercises in simple 
addition, will serve as a specimen : — 



1 + 2: 

1 + 3: 

1 + 4 = 
1 + 5 
1 + 6: 

2 + 3: 

2 + 4: 
2 + 6: 

2 + 6: 

3 + 4: 

3 + 6 

3 + 6: 

4 + 6' 

4 + 6: 



227898 

1630494 

1406013 

21246647 

926943 

' 1716282 
1689801 
21431436 
1110731 

2892397 

22734031 

2413327 

> 22608660 
22877846 



6 + 6^22129480 

l + 2 + 3c=1736837 
1 + 2 + 4-1611366 
1 + 2 + 6 = 21452990 



1 + 2 + 6. 

1 + 3 + 4. 
1 + 3 + 6 = 
1 + 3 + 6. 

1 + 4 + 6. 
1 + 4 + 6. 

1 + 6 + 6. 

2 + 3 + 4. 
2 + 3 + 6. 
2 + 3 + 6. 

2 + 4 + 6: 
2+4 + 6: 

2 + 6 + 6: 



1132286 

2913962 

22766586 

2434882 

22630106 
2309401 

22161035 

3098740 

22940374 

2619670 

22814893 
2494189 

'22336823 



3 + 4 + 6 = 24117489 
3 + 4 + 6-3796786 

3 + 6 + 6 = 23638419 

4 + 6 + 6 = 23512938 



In the first of the foregoing, the numbers (3789, &c.) in 
Exercise 1, page 18, are to be written down, and below them the 
numbers (92864, &c.) in Exercise 2, are to be placed ; and the 
sum of aU the eight numbers is 227898 ; and the like is to be 
understood regarding the others. In what is here given, the six 
exercises have been combined by twos and threes ; and, should 
the teacher think it right to give exercises of such length, they 
might be combined by fouis and fives, and even all the six might 
be taken. 
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It may be remarked, that each of the first fifteen of the fore- 
going combinations will give in reality two exercises. Thus, in 
the first, if the numbers in Exercise 1 be put below those in 
Exercise 2, there will be an entirely new succession of figures ; 
and this new arrangement, especially after the lapse of a day or 
two, will afford the pupil a completely new exercise. For a like 
reason, each of the remaining twenty exercises will give, by 
transposition, no fewer than six distinct questions. 

Additional exercises in subtraction will be scarcely necessary, 
as ample practice in its operations is afforded in performing 
exercises in division. Should more be desired, however, they 
may be formed at the moment, and their examination will pre- 
sent no difficulty. 

In multiplication and division, great advantage may be ob- 
tained by employing methods of forming exercises depending on 
the * casting out of the nines,' as explained in the Arithmetic, 
page 28. In the annexed example, the multi- 
plicand is so skssumed, that when the nines are Exam. 1. 
cast out, there is no excess. Then it is plain 6278643 
that, in the answer, and in the several partial 6824 
products, there should be no excess. Hence, 25114572 
when an exercise of this kind has been set or 12557286 
dictated to the pupil, and when he presents the 50259144 
work of it for examination, the teacher should 81393215 
mentally cast the nines out of the answer ; and 36669816832 
if there be no excess, it may be presumed that 
the work is right ; but, as a check, he may test similarly one or 
more of the partial products. Should there be an excess, how- 
ever, in the answer, let him try a partial product about the middle 
of the work ; if this be right, the error must be after it ; other- 
wise, it must be before it. He then tries another partial product, 
about the middle of the part in which the error lies ; and thus, 
in a few seconds, he is enabled to draw his pen or pencil through 
the line containing the error, and return the work to the pupil 
for correction. In the annexed example, the answer is wrong, 
giving an excess of 3. Trying then the second partial product, 
we find it to be correct,.as there is no excess ; and, as the third 
gives an excess of 3, it and the addition must be rectified. 

It is desirable to vary the mode of forming the exercises, lest 
— which will be found to be extremely rare — some of the smarter 
pupils should discover the plan. In the annexed 
example, the unit figure of the multiplicand is Exam. 2. 

made 1, and there is no excess in the figures 57871 

before it. Then the excess in the answer must 8637 

be the same as in the multiplier ; and, in each 405097 

of the partial products wanting the last figure, 173613 

there should be no excess. In the present case, 289356 

the excess in the multiplier is 5, while in the 463768 
answer it is only 4. Then, trying the second 494844727 
product, we find it right; as also the third. 
The fourth, wanting the last figure, gives an excess of 8, and is 
therefore wrong. 
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In Exsunple 3, the last figure of the multiplicand is also 1, 
and the excess of the figores before it is 2 less Exam 3 
than 9. In this case, the excess of the multiplier /*^gj 

and the answer, taken as if they formed a single oAca 

number, should be nothing ; and the same should ^j^ 

be the case in each of the partial products, with iIta^ 

its last figure taken twice. Here, the excess in ooani 
the multiplier and the product, taken jointly, is 1. t.Q?nft 
Then, as the partial products are found to be "^^^^ 
correct, the error must be in the addition. 63060362 

It is plain, that the property of the number 11, mentioned in 
the note in the Arithmetic, page 29, might be employed in a 
similar way, and, in making use of that property, the principle 
of the method would be very effectually disguised. The foregoing 
method, however, is simpler and easier in practice. 

The same principles may be extended to division, with still 
more advantage. In the annexed example, the divisor is assumed 
so as to have no excess ; and, the 
divisor consisting of three figures. Exam. 4. 

the/cmr figures, 7524,after the first 783 ) 175249QQ99 ( 2236896 
of the di?idend^are also taken so 1566 

as to give for excess. The re- ~1864 

maining figures of the dividend, in 1566 

all such exercises^ are to be ciphers "2989 

or nines, or a mixture of both. 2449 

Then, it is plain that in each of the TIha 

successive remainders, with the j^a 

following figures annexed (1864, *5??. 

2989, &c.), the excess ought to be 1, 7020 

the first figure of the dividend; 6264 

while in each of the products (1566, 7569 

2449, &c.), there ought to be no ex- 7047 

cess. Now, by glancing at the last ~5229 

remainder, 631, we see that the ex- 4693 

cess is 0, while it ought to be 1. To -ggj- 

find the place of the error, we try 

the excess of 7020 (near the middle), and as this is also wrong, 
the error must be farther back. Going back four lines, therefore, 
we find that 2989 gives the true excess, while the ne^ product, 
2449, gives an excess of 1, and is therefore wrong. 

If the divisor consisted of four figures, then the Jhe figures 
after the first of the dividend should give no excessj and so in 
other cases. 

If the pupil study Arithmetic for an hour or upwards at once, 
the teacher will find it to be convenient, and to save time, if, at 
the commencement of the period, he set an exercise such as the 
one here given, and having the dividend beginning with 1 ; then, 
for a second exercise, change that 1 into 2 ; for a third, the 2 
into 3, &c., retaining the divisor, and all the rest of the dividend, 
the same throughout. By this means, he will be saved the time 
and trouble of forming new questions, and he will see the 
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number of exercises done by the pupil. For the sake of varietj 
in such cases, the divisor may be occasionally changed. 

In all cases also the pupil should be required to prove his 
work by multiplication ; as by this means, every exercise so per- 
formed will give him practice, not only in division, but also in 
addition, subtraction, and multiplication ; and by being so em- 
ployed for some time, he .will rapidly acquire readiness and 
accuracy in the performance of operations, and will have ease 
and pleasure in the farther prosecution of the study of arithmetic. 
If tMs method of proof be followed, the learner may be removed 
pretty early from multiplication to division; as, in proving 
his exercises in division, he will have sufficient practice in 
multiplication. 

The exercises in reduction, given in the Arithmetic, may be 
doubled in number, if, a short time after the pupil has performed 
them, the teacher make the answers given in the book serve as 
new questions. Thus, from Exercises 1 and 2, the following 
questions may be formed : (1.) Reduce 81844 pence to pounds ; 
(2.) Reduce 46975 halfpence to pounds ; and the answers will be 
£Bn - - 4, and £97 - 17 - 3J. 

In like manner, the answers of the exercises in compound 
multiplication will serve as questions in compound division, while 
those in division will afford others in multiplication. Thus, from 
the 13th in multiplication, we get £26 - 9 - 1 + 14 ; and the 
answer will be £1 - 17 - 9^ ; while from the 15th in division, we 
get £0 - 16 - 6^ X 49: and the answer will be £40 -9-6^ 
(«£40- 10-0-r6|#?.). 

In proportion the exercises may be varied by varying the 
order in which the terms of the ratio-equation are taken. Thus, 
from Exercise 17, page 103, the following exercises can be 
made : (1.) If 171 cwt. of sugar cost £216, how much could be 
bought for £120 at the same rate?' (2.) If 95 cwt. cost £120, 
how much could be bought for £216 at the same rate 7 (3.) If 
95 cwt. cost £120, what would 171 cwt. cost at the same rate ? Any 
exercise in the book, also, may be converted into another having 
the same answer, by either multiplying or dividing the terms 
that are to be placed second and third, by any two numbers ; 
and, at the same time, multiplying or dividing the first term by 
the same. Thus, from Exercise 23, by multiplying 22 by 4, and 
each of the other two terms by 2, we get the following question : 
If 88 yards of ribbon cost 62«., what will 30 yards cost ? From 
Exercise 22, also, by dividing £54 by 6, and the two remaining 
terms first by 2 and 3, and then by 8 and 2 respectively, we get 
the two following questions : (1.) If 189 yards of linen cost £9, 
how much might be bought for £7 - 16 - 10 at the same rate ? 
(2.) If 126 yards of linen cost £9, how much might be bought 
for £11 - 16 - 3 at the same rate ? 

The exercises in practice will famish others having the same 
answers, if the quantity be multiplied, and the price divided by 
the same number ; or if the quantity be divided by any number, 
and the price be multiplied by the same. Thus, from Exercise 
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13, by dividing and multiplying by 3, we get 563 at 14«. l^d. ; 
while, by multiplying and dividing by 2, Exercise 36 gives 498 
at :£2 - 16 - 10^. In like manner^ by multiplying and dividing 
by 2 in Exercise 75, we get 234 cwt. 2 qis. 14 lbs. at Sa. Sd. 

In interest, a question having the same answer may be formed 
from any of the exercises by similar means, such as by doubling 
the principal and halving the time, &c. ; and in discount, 
wrought in the common way, the debt and the time may be 
treated similarly. It is easy to see how this principle may be 
applied to the exercises in compound multiplication and division. 

Numerous exercises in the contracted method of midtiplying 
and dividing decimals, will be obtained from the table in the 
Arithmetic, page 341. Thus, if the product of the numbers in 
any one of the four columns opposite to 16 years and 19 years be 
taken, the answer, differing slightly at the end, will be found in 
the same column opposite to 34 years, the sum of 15 and 19 : and 
if the number in one column opposite to 46 years be divided by 
the one in the same column opposite to 29 years, the jmswer will 
be found in the same column opposite to 17 years, the difference 
of 46 and 29. Exercises of a similar kind might also be found 
from those in involution and evolution. 

In the extraction of roots, the exercises in the book will 
readily afford others, the answers of which will be easily found. 
Thus, from Exercise 1 in the square root, by multiplying the 
given number, 5, successively by 4, 9, 16, 25, &;c., we get 20, 45, 
80, 125, &c.; the roots of which are respectively twice, three 
times, four times, five times, Sec, 2*236068, the answer in the 
book ; while, if 6 were divided successively by the same numbers, 
we should have 1}, *5, *3125, *2, &c. ; the roots of which would 
be respectively the half, third, fourth, fifth, &c., of 2*236068. In 
the cube root, if any of the given numbers be multiplied by 8, 
the root of the product will be double of that in the book, but if 
it be divided by 8, the answer will be only one half of the same. 

Such are a few expedients, out of many, that may be em- 
ployed by arithmetical teachers in diminishing labour and saving 
time, and many. others will readily suggest themselves, both in 
reference to the rules here adverted to, and to others. 

It may be remarked, also, that, to persons learning proportion, 
practice, and interest, the exercises in the article on mental 
arithmetic may be given, with advantage, to be wrought in the 
common manner ; and that many of the exercises in practice will 
serve well as questions in proportion ; and several in proportion, 
as exercises in practice. 

As to the method of teaching arithmetic, it cannot be too 
strongly impressed on the consideration of the teacher, that, 
when it is at all practicable, the pupil should never be required 
to perform an operation without being made acquainted with the 
principles on which it depends. It is thought by many, that the 
reasons of the various rules in arithmetic are too difficult for the 
younger pupils, and that time would be lost in attempting to 
make sudi pupils comprehend them. The very reveiBe of this 
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opinion, however, la indioated by intelligent consideration, and 
is strongly confirmed by ample experience. Young pupils will 
understand simple and lamiliar ex^anations of the principles of 
arithmetic much better than is generally believed : and what- 
ever time and pains may be Employed in giving such explana- 
tions will be amply repaid by the training and strengthening 
of the mind, so produced. Pupils thus iostructed in the e^e- 
mentary parts of arithmetic, will afterwards learn the more 
advanced parts with far more ease and pleasure ; and, what is 
of the greatest consequence, their reasoning powers will be called 
into action, and will be fitted for being applied with success in 
relation to other subjects. The teacher of any branch of educa- 
tion, besides communicating knowledge to his pupils, ought to 
cultivate their reasoning powers, and to accustom their minds 
to regular and useful exertion. When a teacher, however, with- 
out giving the reason of the process, merely t^ls the pupil to 
carry 1 for 10 in the fundamental rules ; or, in multiplication of 
fractions, tfi find the product of the numerators and the product 
of the denominators for the numerator and denominator of the 
answer, he does communicate the requisite knowledge, but he 
altogether fails in giving proper culture to the mind, and in pre- 
paring it for overcoming the difficulties that must be perpetually 
presenting themselves in after life. 

It is true, indeed, that as the education of a great number of 
pupils must be necessarily limited, they ought, as a matter of 
utility, to be instructed in the application of arithmetic to sub- 
jects, with the principles of which they are unacquainted. 
Though a person may not have studied the mathematical theory 
of the circle, there is no reason, that he should not be able to go 
through with computations regarding the area of that fig^ure, the 
length of its circumference, &c. ; or that he should not be taught 
to extract the cube root, though he may not be able to follow out 
the reasoning in the note at the end of the Arithmetic, on 
Homer's method of resolving equations. In such cases, however, 
particular care should be ts^en to impress on his mind, that he 
is performing processes which admit of perfectly satisfactory ex- 
planations ; and that, as he is now unable to understand those 
explanations, he ought for the present to receive the rules as true, 
and to endeavour to prepare himself for understanding their 
demonstrations afterwards. 

It will be found to be of no inconsiderable advantage to 
arithmetical pupils, and, in particular, to those of promising 
talents, to have their attention frequently directed by the teacher 
to the relations and nature of the numbers that occur in their 
calculations. This will be promoted by habituating them to em- 
ploy several of the contracted processes pointed out in the Arith- 
metic, in Bule IX., page 122 ; in fractions, Bule II., p. 19i ; and 
in several other parts of the work. By such training the learner 
will become a much abler, and a much more expert and intel- 
ligent arithmetician than he otherwise would ; and his mind 
will be well prepared for the study of mathematics, should ciicum- 
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stimces or inclination caose him to enter on that fine field of 
inquiry. This latter object would also be promoted by inviting 
(not requiring) the pupils to attend to questions of an inter- 
esting land, and of degrees of difficulty suited to their pro- 
ficiency, such as a number of the miscellaneous questions in the 
Arithmetic, commencing in page 304. 

In directing the arithmetical studies of learners, the teacher 
ivill find it beneficial to give those studies, to some extent, a 
practical bearing. As soon as the pupil has learned simple 
multiplication, he may be caused with advantage to work ques- 
tions in mensuration, such as Exer. 4, Arithmetic, page 331 ; and 
other similar questions regarding parallelograms, triangles, 
trapeziums, parallelepipeds, &c., having their dimensions ex- 
pressed in whole numbers. Such questions the teacher will feel 
no difficulty in forming ; and he wiU find it useful to the learner, 
to encourage him to take the dimensions of fields, rooms, boxes, 
and other objects, and to go through with the computations for 
finding their contents. When the pupil has learned simple 
division, he may be required to work Exer. 25, Arithmetic, pSLge 
340, and others of a similar kind. After he has become ac- 
quainted with proportion, he will work, with interest and ad- 
vantage (by the second and third parts of Rule VIII.), Etser. 20, 
Arithmetic, page 334, and other similar ones ; sUch as to find the 
diameter of a circular tree, column, or cask, if its girt be found 
by measurement to be 110 inches. In such cases, the remainders 
may be expressed in vulgar fractions. When the learner has 
studied vulgar and decimal fractions, his attention may be 
directed to the remaining parts of the article on mensuration ; 
and, in every case, he should be encouraged to make measure- 
ments of suitable objects around him, and to employ the dimen- 
sions so found, as data for computations. 

Though it was obviously incompatible with the nature of the 
Appendix on mensuration, subjoined to the Arithmetic, to at- 
tempt the demonstration of the rules, yet the intelligent teacher 
may readily give, even to pupils unacquainted with mathematics, 
explanations and illustrations, which will be very useful, and 
which will prepare their minds for following out the strict de- 
monstrations afforded by geometry. Assistsmce, with regard to 
this object, will be obtained from the corollaries to the forty- 
sixth proposition of the first book of the author*s edition of 
Euclid [l&omson^s Euclid] ; and from the treatises on mensu- 
ration, particularly those by Hutton and Bonnycastle. 

The practical application of arithmetic should not be confined 
to mensuration, but should be extended to various other subjects. 
In the different sections of the Arithmetic, many questions are 
given, having this object in view ; and it will be easy for the 
teacher to form others. Such questions he should reg^ter for 
use in a book (perhaps with the operations at full length, to en- 
able him to examine the work of the pupil with more facility) ; 
and in making them out, he would find it advantageous to form 
them of such a kind that a large proportion of them may be of 



162 HINTS FOR TEACHERS. 

a local character. Thus, if his pupils belong to an agricultural 
district, he might be prepared to propose, from time to time, 
questions regarding the prices of grain and other agricultural 
produce, the rents of lands, and similar subjects ; and teachers 
in manufacturing districts, those in towns, where the principal 
business is shopkeeping, and those in other towns, where ship- 
ping, in its various branches, forms the chief occupation of the 
people, besides those in many other localities, will all, by proper 
consideration, be able to form exercises that may be interesting 
and useful to the pupil, in addition to those of a more general 
character, given in the Arithmetic. In the prescribing of all 
such questions, care should be taken that they are suited to the 
comprehension of the learner; as none that are too difficult 
ought ever to be forced on his attention. 

In conclusion, care should always be taken, that, in the study 
of arithmetic, as well as in every other part of education, the 
pupils should be made to feel that they are addressed and treated^ 
not as mere passive machines, as has unfortunately been too 
generally done, but as thinking, rational beings, who are to work 
out their own improvement by the friendly aid of their teacher, 
and by deriving &om him, and from the books which they read, 
the advantage of the experience and researches of the men of 
the present and of past times. By such intellectual training, 
the interests of l^e rising generation, and of society at large, 
will be greatly advanced ; and the teacher, by acquiring character, 
will promote his own interest ; and he will have the satisfaction 
of feeling that he has discharged his duty in a proper and 
conscientious manner. 
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Large Sheets, containing the Ezerdses in Part I. Noe. 9 to 40, in Four 
Parcels of Eight Kos. each — ^^.^.^^^^^.^^^^.^^^ per Parcel 6t. 

Large Sheets, the Figures in Part n. Kos. 41 to 6B in a Parcel «... .» St. 

Hymns for Uie Young, set to Music, royal 8vo 8d. 

Infant School Songs „. m....m.~....~.m.».».m.m.».m.m.«mm.m.m.m.m.m.m.m. 6d. 

Rotation, the Musical Alphabet, crown 8vo. m.m..m...m.»....m.m..*.».m.«mm....m. 6d. 

Old English Songs for Schools, Harmonised ..........m.^.......... Sd. 

Rudiments of Musical Grammar, royal 8vo. ...............«m.«.~m..~.^~.«m......... Si. 

Sdiool Songs for S and S Voices. S Books, 8vo. ............................^......eaoh Sd. 
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General Liits of Sohool-Books 



Polittcal and Historicdl Geography, 

Bnrbazy'i Mary's Geography. 18mo. If . 6d. ^^^^^^^^.^^^ Queetdoxus 1«. 
Bntler'B Andent and Modem Geography, poet Svo. 7<. 6d. 

— Sketch of Modem Gtoography, poet 8vo it, 

— Sketch of Ancient Geography, poet 8to. 4f. 

Freeman's Historical Gtoograpby of Enrope, 8vo ^ Sl«.6c2. 

HUers Child's First Geography, 18mo. — ^.^.„ ».^^^«.«.^ »a. 

— Hementary Geography for Beginners. 18mo. ^« -.^^^«.^^ It, 6d. 

— OompendiTan of European Geography and History, 12mo ^ ^ ^ .^ .« 8f . Sd. 

— Asiatic. African, American and Australian Geography, l&mo. Si. 

Hughes's Child's First Book of Geography, 18mo. « ».^.~.^^^.»^^^ M. 

— Geography of the British Empire, for Beginners. 18mo. ^^^^^ Bd. 

— General Geography, for Beginners. 18mo. 9d. Questions. 9(i. 
Hughes's Geography of British History, fcp. 8?o. 6«. 

— Manual of Geography, ivith Six Coloured Maps. fop. 870 7«. 6d. 

Or in Two Parte :— 1. Europe. St. 6d. II. Asia. Africa. Amerioa, tn,^^^ i$, 

Hughes's Manual of British Geography, fop. 8to 2«. 

Johnston's Competitive Geography of the World, post 8vo. .««, ^^^ 5«. 

— — — British Isles, post 8vo. ...^ U.6d, 

— — Elementary Geography, fop. 8vo 1«. Sd. 

Keith Johnston's Gaaetteer, or Geographical Dictionary. 8vo 42*. 

Lupton's Ezamination-Papers in Geography, crown 8to. ^^^^^^^ U, 

M*Leod's Geography of Palestine or the Holy Lmd, ISmo. ^^^^.^^.^^ U. 6d. 

Maunder's Treasury of Geography, fcp. 870 te. 

The Stepping-stone to Geography, 18mo. ^^^^^.^.^^^^^^^^^^^ 1#. 
BuQlTan's Geography Generalised, fcp. 8«. or with Maps, 2«. M. 

— Ditroduction to Ancient and Modem Gtoography, 18mo 1«. 

Physical Oeography and Oeohgy, 

Cotta's Books Classified and Described, by Lawrence, post 8vo 14«. 

Haughton's Six Lectures on Physical Geography, 8vo ^ lg«. 

Hughes's (E.) Outlines of Physical Geography. 12mo. 8«. 6d. QiMetionB,6d. 

— (W.) Physical Geography for Beginners. 18mo. U. 

Keith's Treatise on the Use of the Globes. 12mQi. U, 6d. Key 2«.6d. 

Maury's Physical Geography for Schools and General Readers, fcp. 8yo %$, 6d, 

Niools's Puzzle of Life (Elementary Gtoology). crown 8vo Za.6d. 

Proctor's Elementary Physical Geography, fop. 8vo i«. 64. 

Woodward's Geology of England and Wales, crown 8vo. „.....« lit. 



School Atlases and Mc^, 

Butler's Atlas of Modem Geography, royal 870 lOt. to, 

— Junior Modem Atlas, comprising 12 Maps, royal 870 4t.6d, 

— Atlas of Ancient Gtoography, royal 8vo 12t. 

— Junior Ancient Atlas, comprising 12 Maps, royal 87a it. 6d. 

— General Atlas, Modem ft Ancient, royal ito 82(. 

Public Schools Atlas of Ancient Geography, 25 entirely New Coloured Maps, 

imperial 8vo. or imperial ito. 7t. Bd, cloth. 
PubUo Schools Atlas of Modem Geography. 81 entirely New Coloured Maps, 
imperial Sro. or ixmwrial ito. St. doth. 

Natural Bistory and Botany, 

JAnSier and Moore's Treasury of Botany, Two Parts, fcp. 870 », I2t. 

Macalister's Systematio Zoology of Vertebrates, 870..... lOt. (ui, 

Maunder's Treasury of Natural History. roTised by Holdsworth. fop. 870. 6t. 
Owen's Natural History for Beginners. 18mo. Two Parts 9d. each, or 1 toL 2t. 

— Stepping-stone to Natural History, 18mo 2t.Cd. 

Or in Two Parts.— I. MamwuiUa, It. II. Birdt, JE^pWtt, and JItAtt U. 
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8 Oeneral Liiti of Sehool-Books 



Wooi'8 BlUa Awirnftlii. 8fO. „ » ^............Ite. 

— Homes without Handa. Bvo. ............lit. 

— Inaeott «t Home, 8vo ».... ............lif. 

— Inaeots Abxoad, Svo lit. 

^ Out of DoorSf crown Svo m. .m 7t. 6d. 

■" Stnoce DweUlngBt orowu Svo*.................. .....^..^w....... 7f. 6d. 

Chemigtry and Tdegraphy, 

Axmttronc'B Orgsoio Ohamistxy, niMll 8?o. St.6d 

Onokef*! Beleot Methoda in Ohemioal AnalyRJH. orown Svo .....lU. Id. 

Onlley'a Praotloal Telegraphy, 870 ...«i...U«. 

mUer'a Blementa of OhemistiT. Theoretical and Practical. 6to. 

Part I.— Ohemical Physica, Sixth Edition, 16t. 

Part n.— Inorganic Ohemistn^, Sixth Edition, tit. 

Part m.— Organic Ohemistry, Fifth Edition, Section I. Sit. 6d. 

— bitrodnction to Inorganic Ohemistiy, small Bro. 8«. 6d. 

OdUng'B CkrarM of Practical Chemistzy, for Medical BtndentB. orown Sro .. fit. 

Preeoe and Sivewriglit'i Telegraphy, orown 8vo ~. ^... St.6d. 

Beynolds'B Experimental Chemistry, Part 1, IntToducUyry, fcp, 8to ]«. 6d. 

Tate's Outlines of Experimental Ohemistiy. 18mo .^ M 

Thorpe's Qoantitative Chemical Analysis, small 8to it. 6d 

Thorpe and Mnir's Qnalitatiye Ohemical Analysis, small 8to. St. M 

Tilden's Chemical PhiloBophy, small 8vo ... St. M. 

— Practical Ohemistry, Principles of Qnalitative Analysis, fcp. 8yo. It. 6d. 
Vinter's AniJysis of a Simple Salt, 16mo It. 

Natural Philosophy and Natural Science. 

Blozam's Metals, their Properties and Treatment, small Sro. ^...^ St. 6d. 

Day's Nnmerlcal Examples in Heat, crown 8vo ^.,.^ lt.6d. 

— Electrical ft Magnetic Measurement, Iflmo ^ „... tt. M. 

Downing's Practical Hydraulics, Part I. Svo... ^ fit.6d. 

QanoCs Physics, translated hy Prof. B. Atkinson, large crown Svo. Ifit. 

— Natural Philosophy, trspslated by the same, crown Svo. .. ........ 7§. M. 

Gore's Art of Seientiflc Disooveiy, crown Svo .18c. 

HeKmholta' Lectures on ScientiflB Suhleots. 2 Series. 7t. 6d. each. 

Irvlng's Short Manual of Heat, small Svo. St.Sd. 

JenUn's Eleotrioity ft Magnetisni, small Svo St.-6d. 

Maroef s OonTersations on Natural Philosophy, fcp. Svo 7t. 6d. 

Maxwell's Theory of Heat, smaU Svo St.6d. 

Tate's Light ft Heat, for the use of Beginners, 18mo M. 

— Hydrostatics, Hydraulics ft Pnenmatim. ISmo. M. 

— Electricity, explained for the use of Beginners. ISmo M. 

— Magnetism. Voltaic Electrioity ft Eleotro-Dynamics, ISmo. ......... M. 

^j^rndaU's Lesson in Electricity, with 6S Woodcuts, crown Svo. ............. Is. Sd. 

— Notes of Lectures on Eleotrioity. It. sewed. It. 6d. cloth. 

— Notes of Lectures on Liirht.lt. sewed. It. 6d. doth. 

Text-JBooks of Science^ Mechanical and JPhyeioak 

Abney's Treatise on Photography, smaU Svo tc6d. 

Anderson's (Sir John) Strength of Materials.. z§, Sd. 

Armstrong's Organic Chemistry 8t. M. 

Ball's Elements of Astronomy.... 6$, 

Barry's Railway Appliances ScM. 

Bkxxam's Metals Ss. Sd. 

Qoodeve's Principles of Mechanics St. 94. 

Qore's Artof Electro-Metallurgy te. 
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Griffin's Algebm and TrlgonosMtiy 
lenkln's Bleotrlottj «nd MAgnetism 

MucweU'i Thecny of Heat 

Merrififild'g Teohnioal Ariibmetio and MensHration 

Miller'B Inorganio Oliemistqr 

Fneoe ft Sivewright's Telegraphy ^ ^ 

BvLUeyB Slndjr of Booka, a TezuBook of Petrology 

BheUey'a Workshop Applianoea ^».».» 

Thome's Btraotnral and PhyBiologioal Botany 

Thorpe's Qoantitatiye Ohemioal Analysis 

Thorpe ft Hair's QaalitatlYe Analysis 

TUden's Ohemioal Philosophy 

TJnwin's Elements of Machine Design 

Watson's Plane and Solid Geometry 



»«•••••••>■•• 



•••»•••••••••••••■•«•••••••••• 
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Sf.ed. 

S«.6d. 
8«.6d. 
8t.6d. 

8f.6d. 

6ff. 

i».6d. 

Sf.6d. 

U.9d. 

8«.6d. 

Sf. 6d. 



The London Science Class-Books, Elementary Series. 



Astronomyi by B. B. Bailie lilj.lj. F.B.B. .• ^ • Ic* Ou* 

Botany, Morphology and Physiology, by W. B. MoNab, M.D ». If. 6d. 

— the Olassifloation of Plants. 1^ W. B. McNab. M.D. If. 6d. 

Geometry, Gongment Figures, by O. Henrioi, F.B.S. m...... If. fid. 

Hydroetatios and Pneumatios, by P. Magnos, B.Bo. If. 6d. or with Answers fa. 

Laws of Health, l^ W. H« Corfield, M.A. M.D m..,....». If. 6d. 

Mechanics, by B. B. Ball, liL.D. P.B.S If. 6d. 

Practical Physics : Molecular Physios ft Sonnd, hy F. Gnthrie, F.B.S If. 6d. 

Thermodynamics, by B. Wormell, M.A. D.Bc ^ If. 6d. 

SKoology of Vertebrate Animals, by A. McAlister, M.D If. 6d. 

Zoology of Inyertebrate Animals, by A. McAlister, M.D If. 6d. 



Mechanics and Mechanism* 

Barry's Bailway Appliances, small 8vo. Woodcnts... 8f. 6d. 

Goodeve's Elements of Mechanism, crown 8vo 6f. 

— Principles of Mechanics, small 8to Sf.6d. 

Hanghton's Animal Mechanics, 8to tlf. 

Magnns's Lessons in Elementary Mechanics, small 8vo .......m... 8f. 64. 

Bh^ey's Workshop Appliances, small Sra Woodcuts 8f. 6d. 

Tate's Exercises on Mechanics and Natural Philosophy. 12mo 2f. Key Sf. 6d. 

— Mechanics and the Steam-Bngine, for Beginners, 18mo M. 

Twisden's Introdnotion to Practical Mechatdcs. crown 8vo lOt. 6d. 

— First Lessons in Theoretical Mechanics, crown 8vo. 8i. 6d. 

Engineering, Archvtecture, &c. 

Anderson (Bir J.) on the Strength of Materials and Btmotores, small Sro. Sf . 6d. 
Bourne's Treatise on the Steam-Englne, 4to ISs. 

— Oatechism of the Bteam-Engine, fcp. 8vo 6f. 

— Beoent Lnprovements in the Bteam-Engine, fcp. 8vo 6f. 

— Handbook of tiie Bteam-Engine, fcp. 870 9f. 

Downing's Elements of Practical Oonstruction, Pabt 1. 8vo. Plates lif. 

Fairbaim's Mills and Millwork, 1 vol. 8vo 2Sf. 

— Useful Liformation for Engineers. S vols, crown 870 Slf . 6d. 

GwUt's EncydopfBdia of Architecture, 8?o. B8f. 6d. 

Main and Brown's Marine Bteam-Engine, Svo Uf. 6d. 

— — Indicator ft Dynamometer, 8vo if. 64. 

— — Questions on the Bteam-Engine, 8fO. „ 6f. 8d. 

Kitchen's Btepping-Stone to Architecture, 18mo. Woodonts U. 
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10 Ctaieral Idits of School-Books 

Popular Astronomy and NavigaUon, 

Ball's Elements of Astronomy, small 8to 6«. 

Brinkley'B Astronomy, by Scubbs ft Br&nnow, orown Sro lit. 

Bvers's Navigation ft Great Circle Sailing, ISmo U. 

HexBohers OatUnes of Astronomy, Twelfth Edition, square orown 8vo. ......ISt. 

Jeans's Handbook for the Stars, royal 8vo 4«. 6d. 

— Navigation and Nautical Astronomy, royal 8vo. PraeHealt 7a. M, 
Part II. TkeoreUeal, la. 6d. or the 2 Parts in 1 vol. price lit. 

lAnghton's Nautical Surveying, small Svo ~.~ >..m..~...m 6ff« 

Henrifield's Magnetism ft Deviation of the Oompass,18ma U.6d. 

Fzootor'i Lessons in Elementary Astronomy, fcp. Svo. U. 8d. 

— Library Star Atlas, folio 15t. 

— New Star Atlas for Schools, crown Svo. .~ 6f. 

— Handbook for the Stars, sqnare fcp. Svo. Si* 

The Stepping-stone to Astronomy. ISmo 1«. 

Tate's Astronomy and the use of the Globes, for Beginners. ISmo M. 

Animal Physiology and Preservation of Health, 

Bray's Education of the Feelings, crown Svo ...^.... ». 2*. Sd. 

— Physiology and the Laws of Health, 11th Thousand, fcp. Svo. 1*. 6d. 

— Diagrams for Glass Teaching ......per pair te.M. 

Budkton's Food and Home Cookery, crown Svo „.... 2«.' 

Health in the House, crown Svo a 2s. 

— Town ft Window Gardening, crown Svo .» ta, 

Corfield's Laws of Health, fcp. Svo If. Si. 

Hartley's Air and its Relations to Life, small Svo. .......^ St. 

House I Live In ; Structure and Functions of the Human Body. ISmo. ...... It. 6d. 

BCapother's Animal Physiology, ISmo. la. 

General Knowledge and Chronology, 

Crook's Events of England in Bhyme. square ISmo ;.... la. 

Slater's S^nUnUm Okronoloffiem, the Original Work.l2mo It. M. 

— — — improved by Miss Sewell. 12mo St.6d. 

Stepping-stone (The) to Knowledge, ISmo It. 

Second Series of the Stepping-Stone to Gtoneral Knowledge. ISmo. It. 

Sterne's Questions on Generalities. Two Series, each 2«. Keys each it. 

Mythology and Antiquities, 

Becker's ChtUua, Eoman Scenes of the Time of Augustus, post Svo 7t. M. 

— CharieUa, illustrating the Private Life of the Ancient Ghreeka ... 7t. 6d. 

Bwald's Antiquities of Israel, translated by Solly, Svo ISt. Sd. 

Hort's New Pantheon, ISmo. with 17 Plates 2t. 6d, 

Bich's Dlustrated Dictionary of Boman and Greek Antiquities, poet Svo.... 7t. Sd. 

Biography, 

Glelg's Life of the Duke of Wellington, crown Svo 6t. 

Jones's Life of Sir Martin Frobisher, crown Svo 6t. 

tfacaulay's Glive, annotated by H. C. Bowen. M.A. fcp. Svo 2t. Sd. 

Maunder's Biographical Treasury, re-written by W. L. B. Gates, fop. Svo. 6t. 
Stepping-Stone (The) to Biography, ISmo It. 

English History Reading Boohs. 

Powell's Alfred the Great and William the Conqueror, fcp. Svo 6d. 

Armitage's Bichard T. and Edwardl., fcp. Svo 9d. 

Gardiner's Outlines, First Period. b.o. 55 to a.d. 1602, fcp. Svo It. 

— — Second Period, 1602 to 1880, fcp. Svo.. 

Bowiey's English Parliamentary Government, fcp. Svo. ..'. 

Cox's British Bxile in India, fop. Svo - 
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^toehs of Modem History, 

Ohnroh'B Beglxming of the Middle Affes, fcp. 8to. Mapa .. 2«. M. 

Ckffdexy's lYonoh Bevolatlon to the BatUe of Waterloo ^ Jn pr§paratUm, 

Ooz'8 Orasades, fop. 8to. Maps ^^ ^^^^^^^^^^^^^^^^^ 2*.6d 

Oreighton'B Age of Elizabeth, fcp. 8vo. Maps ^^^^^^^^ St. 6d 

Qairdner's Hocuaesof Lancaster t York, fop. 8vo. Maps ^^^^^^^^ St. 6tf. 

Gardiner's Thirty Tears' War. 1618-1648, fop. 8vo. Mapa ............ ... St. 6d. 

Gardiner's First Two Stuarts and the Puritan Reyolution. fcp. 8vo. Maps S*. 6d. 

Hale's Pall of the Btnarts. fop. 8vo. Maps ., ................... St. 6d. 

Johnson's Normans in Europe, fcp. 8vo. Maps.......^.........^ ................. i$»^, 

Longman's Frederick the Great and the Seven Years' War, fcp. 8vo. Maps St. 6d. 

Ludlow's War of American Independence, fcp. Svo. Maps St. 6d. 

MoOarthy's Epoch of Reform In preparation, 

Moberly's Early Tudors In preparatUm. 

Morris's Age of Anne, fcp. Svo. Maps ^ ......m.^........................^...^ Sf. M, 

— Early Hanoverians ^. Jn preparation 

Seebohm's Protestant Revolution, fcp. Svo. Maps.. ......................... St. 6d. 

Stnbbs's Early Plantagents, fcp. Svo. Maps ^...^ S«. 6d. 

• — Empire under the House of Hohenstanfen In preparation, 

Warburton's Edward the Third, fcp. Svo. Maps .................. .......... St.6d. 

jEpocha of JSngltBh History, 

Oreighton's Shilling History of England, Introductory, fop. Svo^....^ ......... It. 

Browning's Modem England, from 1820 to 1876 9d, 

Cordeiy's Struggle against Absolute Monarchy. 160S-1688. fcp. Maps M. 

Oieighton's England a Continental Power, 1066-1816, fcp. Maps 9d. 

— Tudors and the Reformation. 1485-160S. fcp. Svo. Maps M, 

Powell's Early EngUmd up to the Norman Oonquest, fcp. Svo. Mapa It. 

Rowley's Rise of the People and Growth of Parliament, 1815-1486. fcp. Maps. M. 

— Settlement of the Constitution. 1688-1778, fcp. Maps ^ M, 

Tanoook's England during the Revolutionary Wars. 1778-1830. 9d. 

Epochs of English History, complete in 1 vol. fcp. Svo. ,...^ ....^...... St. 

British History, 

Armitage's Childhood of the English Nation, fcp. Svo ^,„^,„ ,„,„ St. M, 

Bartle's Synopsis of English History, fop. Svo ^ St. sd. 

Oantlay's BngUsh History Analysed, fcp. Svo. ^.^.^.^.^.^.^.^^.^,,.^^^^ 2t. 

Oatechism of English History, edited by Miss SeweU, ISmo It. M, 

Epochs of English History, edited by Creighton, fcp. Svo 5t. 

Gairdner's Richard III. and Perkin Warbeck. crown Svo lOt. 6d, 

Gleig's School History of England, abridged. ISmo 6t. 

— First Book of History^England. ISmo. St. or B Parts, M. each. 

— British Ctolonies. or Second Book of History. ISmo It. 

•*- British India, or Third Book of History. ISmo M. 

— Historiml Questions on the above Three Histories, ISmo M. 

Litttowood's Essentials of English History, fcp. Svo 8t. 

Lopton's ExaminatioH-Papers in History, crown Svo , It. 

— English History, revised, crown Svo 7t. 6d. 

— Introductory Precis of History of England, fcp. Svo It. 

Macaulay's History of England, Student's Edition. S vols, crown Svo ISt. 

Morris's Olass-Book History of England, fcp. Svo St. 6d. 

The Stepping-stone to English History, ISmo It. 

The Stepping-Stone to Irish History, 18mo. m.m.«mm..m.m». It. 

Tuner's Analysis of English and French History, fop. Svo S*. 6<t, 

Epochs of Ancient History, 

Beedy's Graoohi,Marius and Sulla, fcp. Svo. Maps .^ St. 6d. 

Oapes'sAgeof the Antoninee, f cp. Svo. Maps ....m.... St. 6(t. 
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Capes's Barly Bonum Bmpin, fop.Svo. Maps ».^...^...^......^... U,M, 

002*8 Atbcntim BmpirOi fop* 9n. MapB...M.M....M.M....~.~..*.~.~..M».M.M....>MM. St* Mm 

— Gvedm 4 Penlaiui, f op. 8?o. Maps .^.^ ^ ^^.^^^^^... U.9d, 

Omtels's BIse of the Msoedoniaa Empire, fcp. 8vo. Mape.........^.«....~.«i... St. 6d. 

Dme's Borne to its Capture by the GhuUB. fop. SfoMAvn...^^^^^^ St. 6<S. 

Merlvale's Bomaii TrtnmTlrateSt f op. 8vOk Maps n... m.>..m.*m......~.m.m.*m St.6il> 

BaQkesr*!! Spartan and Theban Sapremacles, fop. 8yo. Mapn ^^ St. M. 

Smith's Bone and Carthage, the Pnnio Wars, fcp. Sro. Maps « St. 6d. 

Siatory, AneietU and Modem, 

Browne's History of Greeoe, for Beginners, ISmo. M. 

— History of Bome» for Beginners, ISmo. 9d, 

Browning's Modem France, 1814 — 1879, fcp. 8to* ». m. It. 

Olelg's History of France. Umo U. 

Dme's Boman History, Vols. I. to HI. 8to 46s. 

Maeleod's English Battles of the Peninsula, fcp. 8vo It. 

Maagnall's Historicsl and Misoellaneons Questions, ISmo 4t. 6d. 

Mannder's Historicsl Treasury, with Index, fop. 8vo te. 

Merltale's History of the Bomans under the Empire, 8 toIs. post 8vo 48;t. • 

— Fall of the Boman Bepublio, ISmo. 7t. 6d. 

— General History of Bome, crown 8vo. Maps 7t. 6d. 

Poller's Sohool History of Bome, abridged from Merivale, fcp. Maps ......... St. 6d. 

BawUnson's Sixth Oriental Monarohy (the Parthians), 8yo. Maps to, ......ISt. 

— Seventh Oriental Monarchy (the Sassaniuis) 8?o. Maps to, ...SSt. 

Bewell's Andent History of Egypt, Assyria, and BabylonJa, f<a>. 8vo. St. 

"* Cateifihism of Grecian History, 18mo. «. »........« It. M. 

— Child's First History of Bome, fcp. 8vo St. M. 

— First History of Greece, fcp. Sro. St. ad. 

— Popular History of France, crown Sro. Maps .^ ..........^ 7t. 6d. 

Smith's Carthage and the Carthaginians, crown 8?o. lOt. M, 

The Stepping-Stone to Grecian History, 18mo It. 

The Stepping-stone to B<»nan History, Umo. It. 

Ttvlor's Student's Msnual of Ancient History, crown 8to 7t. M. 

" Student's Manual of Modem History, crown 870 7t. 90. 

— Student's Manual of the History of India, orown Sro 7t. 6d. 

Tnmsr^s Analysis of the History of Greece, fcp.Svo. St. 6dl. 

— Analysis of Boman History, fcp. 8vo. St. 6d. 

Scripture Sietory, Moral and Religioui Works, 

Ayre's Treasury of Bible Knowledge, fcp. 8vo te. 

Boultbee's Conmientary on the Thirty-Nine Articles, crown 8vo. 6t. 

Browne's Exposition of the Thirty-Nine Artidee. 8?o 16t. 

Bxamlnation Questions on the above, fop. 8vo U,Bd, 

Condor's Handbook to the Bible, post Svo. Maps, Ac .^.^ 7t. 6d. 

Oonybeare and Howson's Life and Epistles of St. Paul, 1 vol. crown Svo. ... 9$, 

Dirummond's Jewish Messiah, Svo lfi«. 

Gleig's Sacred History, or Fourth Book of History, 18mo. St. or S Parts, each 9d. 

Norxls's Oatechist's Manual, 18mo i«. 9d. 

Pofets's Palsy's Evidences and Hora Paulina, Svo .lOt. 6d. 

PnUiblank's Teacher's Handbook of the Bible, orown 8va ^ St. 6d. 

Biddle's Manual of Scripture History, fcp. 8vo 4f. Ontllnes of ditto, St. M. 

Boger^s Sohool and Children's Bible, orown Svo ....^...~. ...... ......... St. 

BoUutfthild's History and liiterature of the Israelites, S vols, orown Svo. 

ISt. 9d, or in 1 voL fcp. Svo St.Sd. 

BeweU's Preparation for the Holy Communion, SSmo „ „ St. 

The Stepping-Stone to Bible Knowledge, ISmo U. 

Whtttely's Introductory Lessons on Christian Evidenoes.lSmo 9d. 
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Menial and Moral FhUosophy^ and CwfH Law. 

AmoB'B Fifty Yean of the British ConBtitatioD, crown 8yo « » 1Q«. ( i 

" Soieiioe <rf JnriBnradence, 8vo .....Iht. 

AmOB's Primer of Bngliih Constitation and Goyenxment, crown 8?o. 6f. 

Baoon'i ABaaya. with AnnotationB by Archbishop Whately. 8?o. lOt. 6d. . 

— — annotated by Hnnter. crown Svo Sc6cl. 

— — annotated by Abbott, % toIb. fcp. 8yo. ^^^...^ 9§^ 

— — with Referencea and Notes by Markby, fcp. Svo. 1«. IdL 

Bttln'a Bhetorlo and Bnglish OompoaitUm, crown Sro. It. 

— Mental and Moral Science, crown 8to lOt. IdL 

Hunera ^fteatise on Human Nature, by Green and Qroee, % vols. Svo 88«» 

— EBBaifB, 1^ the same Editors, S vols. 8vo. ^ Ut, 

Leiroa'a History fA Philosophy from Thales to Oomta, % vols. Svo. 89ii. 

LswU^ TwHif^n^ of Authority in Matters of Opinion, Svo. ^ 14$, 

WOY% System of Lc^io, Batiocinative and Inductive, % vols. 8vo SBc 

SUUok'B Student's Handbook of Mill's System of Logic, crown Svo 8«. UU 

MoreU's Handbook of Logic, for Schools and Teachers, fcp. Svo. St. 

Bandan'a Institutes of Justinian, Svo. ISt. 

Stebbing's Analyaiii of Mill's Logic, limo ^ St. 6d, 

Bwinboume's Picture Logic, crown Svo. ........M.M.M........ m.m..~m.m..~ St* 

Tbonaoa's Outline of the Necessary Laws of Thought, post Svo St. 

Whatdy's Elements of Logic, Svo. IQt. 6<l. crown Svo It. 6d, 

— Elements of Bhetoric, Svo. lOt. 6d. crown Svo It. 6d. 

— LeoBons on Reasoning, fcp. Svo It. M. 

Principles of Teaching, ^o, 

CrawlCT's Handbook of Competitive Examinations, crown Svo. > U. id, 

QiU'B Text-Book of Education, Method and School Management, fcp. Svo. St. 
■* Systems of Education, fcp. Svo. »......» ...m.......-........m~.m.m.... 2<. ML 

— Ait<rf Religious Instruction, fcp. Svo ^...^ 2t. 

— Art of Teaching to Observe and Think, fcp. Svo. St. 

— Locke's Principles of Education,. fcp. Svo ~.... It. 

Johnston's (Miss) Ladies' College and School Examiner, fcp. It. 6d. Key St. 6d. 
Johnatom's (B.) Army and OivU Service Guide, crown Svo. St. 

— Civil Service Guide, crown Svo. 8t. M. 

— Guide to Candidates for the Excise, ISmo It. 6d. 

<— Ghiide to Candidates for the Customs, ISmo It. 

Lake's Book of Oi;al O^ect Lessons on Common Things, tSmo It. 6d. 

FoCts's Aooonnt of Cambridge ScLoiarships and Exhibitlona. fcp. Svo It. 60, 

BOUnson's Manual of Method and Organisation, fcp. Svo. 8t. IdL 

Bewell'a Principles of Education, s vols, fop. Svo. ISt. 6d. 

Bnllivan's Papers on Education and School-Keeping, ISmo. , St* 

The Gfreek LangtMge. 

Barton and Chavasse's Notes on Thucydides, Book IT Nearly readg, 

Bloonifleld'B College and School Greek Testament, fcp. Svo. b$, 

ffi>n'^"«* k Lang's Politics of Aristotle, post Svo „.^ ^ 7t. §0, 

BaQbiger'B Lexicon and Concordance to Greek Testament, medium 8vo....90t. 
OoIUfl'B Chief Tenses of the Ghreek Irregular Verbs. Svo u, 

— Pontes Ortaci, Stepping Stone to Greek Grammar, ISmo St. Sd. 

— Praxis Grteca, Etymology, ISmo St.Sd. 

— Greek VerBO-Book. Praxis lambica, ISmo I«.6d. 

Ooncnvo's Politics of Aristotle, translated. Svo. 18t. 

Donaldson's Pindar's Epicinian or Triumphal Odes. Svo 16t. 

ranai'a Brief Greek Syntax and Accidence. ISmo It. §a, 

— Greek Grammar Bules for Harrow School. ISmo u, 6d. 

VovtaTa Short and Easy Greek Book, ISmo St.6d. 

— Eton Greek Beading-Book, ISmo It. 6d. 

— Hist Easy Greek Beading-Book. ISmo. Af. 
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Fowle'B Fint Book of Homar's lUad. ISmo. ~ ^^^ ^ ~ 8«. 

Gnat* B Ethlos of Aristotle, with EssvyBand Notes. I toIs. 8vo.' Sto. 

Hewitt* s Greek Kxaminfttloa-Papera, 12mo !«• 6cl. 

bMeter'B Zenophon'B Anabaaia. Books I. to III. with Nocee. ISmo. 8«. M, 

Jerrsm's Oraeoe Beddenda, orownSvo .«... l». M, 

Kennedy's Qreek Ghrammar, 18mo. m -. 4«.6d. 

Liddell * Boott's En«liBh-Greek Lexicon, orown 4to.a6f. Sonare Umo....^. 7t. 9d, 
LInwood's Sophooles. Greek Text, Latin Notes. 4th Bditlon. 8vo Ite. 

— Theban Triology of BopfaooleB UteraUy explained, orown 8vo. ... 7«. 6<S. 
Xahaflbr'sOlassical Greek Literatare.cr.8T0. Poets, 7«.6d. Prose Writers 7«. 6d. 

MorIb'b Greek LiessonB. SQoare ISmo. Part 1. 8«. 64. Put II. U. 

FlmT'B Klamentary Greek Grammar, ISmo 8s. 6d. 

Bheppard and Evans's Notes on Thuoydides, orown 8vo. ». '7«. 6cl. 

nmoardides* Peloponnesian War. translated by Crawley. Sro ..l«s.6d. 

Valpf's Greek Deleetas. improved by the Bev. Dr. White. l2mo.Sf. ad. Kef Sf.6d. 

White's Zenophon's Bscpedition of Oyms. with Bnfflish Notes. Umo. 7i. 6d. 

WiBdns's Maanal of Greek Prose Composition, orown Bvo. ... ...7«. M. Kflf Bs. 

— Exeroises in Greek Prose Compositlcai. orown 8vo. ,..i», €d, Kev Is. 6d. 

— New Greek Delectus, crown 8to. 8«. 64. Key S«. 6d. 

— Progressive Greek Deleotns. 12mo. 4«. Ksf If. 6d. 

— Progres si ve Greek Anthology, ISmo 8s. 

— Boriptores Attioi, Excerpts with Bng^lsn Notes, orown Svo. ...... 7«« 6d. 

-*- Speeches from Thnoydides translated, post 8vo. (to. 

WHUams's Nioomachean Ethics of Aristotle translated, oxown 8vo. 7«. 6d. 

Tonge's English-Greek Lexicon ito. tl«. Sonare ISoao. 8s, M. 

Zeller's Plato and the Older Academy, by AUeyne k Goodwin, or. 8vo IBs. 

— Pre-Socratic Schoola, translated by Alleyne, S vols., crown 8vo. ...SOa. . 

— Soorates. translated by Beichel, orown 8vo 10s. Id. 

— Stoics. Epionreazu. and Sceptics, by Beichel, crown 8vo ^...15$. 

White's Orammar^Sohool Greek Texts, 



Mhqp (Fsbles) and PalsBphatns 
(Uros). tfttno Price 1*. 

Homer. Diad, Book I ^^^ 1$. 

— Odyssey. Book I U. 

Lodaa. Select Dislognes 1«. 

ILenophon. Anabasis, Books I. m. 
IV. *y. 1$. 6d each; Book II. 1«. 



St. Matthew's and St. :Laka'B 
Gospels, Sf . 6d. each. 

St. Mark's and St. John's Gos- 
pels, If. 6d. each. 

The Acts of the Apostles St. M. 

St. Paul's Epistle to the Bo* 
mans ^ l«.6d. 



Book VI. nearly ready. 
The Fonr Gospels in Greek, with Greek-English Lexicon. Edited by John T. 

White. D.D. Oxon. Sanare SSmo. price 6*. 

Wliite's Oratnmar'School Latin Teaii, 



Onsar. Gallic War, Books I. * n. 

y. ATI. 1«. eacb. 
OsBsar. Gallic War, Books HI. ft IV. 

9d.eadh. 
Caesar Gallic War, Book VII. 

nearly ready, 

OloeR>.CatoMejor l«.6d. 

doeroi Lnlins U.9d, 

■atrimituu Boman History. 

Boob I. * II. Is. Books HI. 

*IV.1«. 
Horace. Odes, Book I. n. k IV. 

Is. each. 
LIvy. Books XXn. and XXllL 



SAd Grammatical Notes, and a Vocabnlazy of Proper Names. 
John T. White. D.D. Oxon. ISmo. price Ss. 6d. each Book. 



Horace, Odes. Book HI............. is. 6d. 

NepoB. MUtiadee. Cimon.^Q- 
sanias. Aristides Prioe td. 

Ovid. Selections from Eplgtles 
and Fasti „. u, 

Ovid. Select M^yths from Meta- 
morphoses fd. 

Phaadros. Select Easy Fabtos .*..' Id. 

PhsBdros, Fables. Book I. * IJL U. 

Sallnst, Bellnm Catilinarinm ... U. Sd. 

VlrgU. Geonrics. Book IV. . — U, 

Virgil, .Sneid. Books I. to VI. 
esoh .. ...^ Is. 

Virgil. .Sneid, Book X '." Is. 

n^e Latin Text with English Bxplanafeoiy 

Edited by 



I 



London, LONGMANS & CO. 



Gttieral Listi of flehool-Sooks 16 

Prou Eieroliu, Itmo. ^ ^. M.SiI. Ka! h. 

v^ui^oooi Lenaoni in LMta I>ro», Wmo li. Kaf ta.«d. 



'■ MsUmonboiaa, ImpnjTcd by wUM. 
n hlriHo! PhBdcutenDiedlij Wliibi 

rmiuaal lAttD'breinilivVBitii.iint..,, 



li. StnDDinr BtoEs to lulin Ononnu, Unol "'.,„....'.,.' >•. tA 

iB-BoofcUmo. _ ._„„ U.M. 

^S^o.*i.iffwKffiSiilfi»'£iSiim'*V/.'r.',',i.,'*l. 

c«u<Coaii»antiirl«,Bi>okiI.— T.Ubu. ^.„,..,-.-^ ta.U. 

HmtBoolior c™»r VOnllio W»r,llmo._ „ UM. 

'Et^d'sliirfn prtaSJor «iit*!tii^i*ii«i£iriioori;".;"'.;'.!'.'.". u 



— BiementiiTy Latla Baadlni-Bc 
Litln PtoM. PaliMt™ Btffl I*_-^_-—-„.,.^ ,.,..,. _ 

— BuMdla Prtiiinrta, BiBrniM Boon Co tbo raftlje OtIsdI LaUa 
fWmw, I.Aooiamoe»aBlinplBOomaiio(^tnjt»,ld. 11 BynUi, Ii 

law to tha bEnriM* in ft'l'yia f'*"^*^^""'!, 5 ^'' Prt" s*- 
iunadr'iSiiti'du PrtiuiWa.III.tlie Lull ComnmndSenlcacs. lEmo... li 

— ^daicn Latins, or Saomid. LWin BMdliiE-B«>k,Itmo. ^> 

r-.^. n— „■. ihanm.nlartM, Book L IBno. urspoln ll. * Ttl Ij 

^^ Tlriil'iiBMia,Book»I.II.IIl.*T.iBioo. ,„ „.e«hBoofc 1. 



aeri™M™'Mi of LaUB, ltalo.^.^^ 
dt-%Dg, * Bni.-lAC Did 
le Lsdn-EniiUib DIationi 
" Blifli-CiUn Dirjaon™ 



HnnnHly j Tbe BniUjUi-I^Iln IHotiimHT. ntloa MM 



•i Pio»re«>i™l«Un D( 



lelactiu. Bdio. -- ■^••■■^.. 

M 0|mm|mIUo°. Brown »ni. . — J*-*} ?£!!''''■ 
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' ' R^« ma^^es of Momrn. aohoOi Hi 
CniracT eaitloii at the Worka ot Hon«8, 
'■— >" Omtu. poBt Bto. 9t. or wi™ Apliem 



London. LOHGHAHS & Ca 



Oeosnl Iiiito pf flohool-Bookk 

I^e Fi-mtek Langaagt. 



— TmM Fingh aiuntfS 



il»DS6»n'a Mlildlp-Oliuui 'Prenph ConiM. fe 



^cDch TrualMkni-Book, U. 
Eass FrBnoh DalectlU, U. 
F^nt FniDDta BMdaTM. 

Id EniUADUorwi, M 



OmUDMHi'i Ooide to FranofcTmi>l>ui»i,llmi>....,-.„,.._.^,^li.M. Eaili.M, 

- Fni«teanBtP(iitBrtH«li.ltanck - It. 

- FrMidaUI.UUntiu«I^ad».Unia. U.»d. 

- Atn^rrfdsl'HlnolndeTnaBBri^v)- -...-..-_..~ b.M. 

■nlcfl Frenoh OrmmioM, fop. tm _ „,„ .,_.._„„ -..,._. I(.M, 

_ SinUi o( the ITeoot OfsnunSifSlfcM. - IKW.PHMH.M. 



Hltjcnit'fv^ Bnk »_ 



: I UuteiT SorlM. Preneb, Itmo. 



Tlie atflFFiiu-Staiie lo Pienab FmnniuUtloB. Udw. ...,„_„._._._._. If. 

Smmatn^rPhnoKiiilie mibb 1m ToflA,bi BCItnurd, agBin Itoa. — lib M. 

BtUTenud'i I.i!«^irai FriDTStm trcDi nodern Aathon.aBD -. U-U- 



Qerman, l^>anuh, HebrW), Sr»Arit, 



"-- "-Mni'i QBnnui Po, ,. — 

fa Cud of Osimu Iminiliir Ti 
iv3%iahiurfi Deman; — " — 



— Qarmu Raullnc ^ook, ^M 

[■llldl*l HODTAUr OnmilUT, HTO, „ 



ft Ea^iib DIottonUT. M 

, , -i^ - nfiitmiTi gr^tniYi^r, fl#iwi „ ... 

KBUc*^ [Ku) EteDikitt Oitumnu' for BsKbuun. loral Sra. ... 



i^FiMUalUiwiix 



Slf td*! BlanntaiT Ottinui Oouth far pDbHo Bahooli. fop. tn. 

Oamu Aooldsnee. *d. Oencia ProH nomimltloD Ba 

QflTiun Syntax M. Pint Qflmuio B«Her, M. 

nnt Qerman EnrdH-Boc^liI. Beoond Osnun Bsadai, M 

Beoona Oaiman Bianlae-BflcikJM. i 
PnndnfHt^ Handbook to thalbataT8«rlM.UDia. _..^.^.>._„.^_ 



London, LONGMANS & CX>. 

BpalOiKontt i On. FrinUri, fTHt-^rtil fiw>Y, LtmlBm. 



Domestic Economy for Girls, 



Edit*d bj the Key. EDWARD T, STEVENS, M.A, Oion. 
■t* EaA Yoiuniff amipUte In ittfif, maj/ be Aad ifparatel^ :^ 

Book I. — Fop Girls' FourtJi Standard.— Tho Food and 

GlothiTLg of the Honflfihold : r^Mnprisiug the HEsL«ry of each article ef common 
nse, OD^ how to jndge, make, ptepAre, and preserve it, &c. Witli fiS Woodcats, 

Book II.— For Girls' Fifth Standard.— Tha Furniture and 



^(^^j„jjj.___, . — , ... „ „_,.._ 



_ ^ , , Willi SO WoodcnlB, 

price 3j. 

Book III.— For Girls' Sixth Standard.— The Fabric of the 

House, &C. TheWotlcof the HouBEboW. The HeBlth ol the HouaelioliS. Tlie 
UoniB of Berrante, be With 67 Woodcute, price St. 

NEW AND CHEAPER EDITIONS, 
REVISED AND ENLARGED. 

THE 

USEFUL KNWLEDGE READING BOOKS, 



Special Subieb fob £oia akd Special Sebuss fuu Gibis. 
Edited bj the Bev. E. T. BtFEZTENS, U.A. Ozon. 

Ber, C, HOLE, F.B.Q.B. 

Editore of the • Grade Lesson Booki.' 
BoJa' First Standard, 6d. j GiBis' First Standard, ed. 

Second Standard, Sd. ,■ Second Standard, 8d, 

Third Standard, Sd. Third Standard, 9d. 

Fourth Standard, is. Fourth Standard, Is. 

Fifth Standard, le. F0h Standard. U. 

SUcth Standard, U. 2d. \ Siilh Standarti, is. 2d. 

Tlie cailler edltloni of the Usefnl EDonledtre 1 




'e placed u eoqh 09 puhliehed or 

, LONGMANS i. ( 



